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1.0  (U)  INTRCDUCriW 

The  HIDE  model  is  a comprehensive  conputer  program  designed  to  simulate 
the  infrared  signatures  of  Army  aircraft. 

The  HIDE  model  was  developed  under  contract  DAA-J01-72-C-0447, 

"Evaluation  of  IR  Countermeasures",  for  the  U.S.  Aimy  Aviation  Systere  Conmand, 
AMCPM-AEWSPS . This  work  has  been  reported  in  two  volunes: 

Interim  Technical  Report  (Model  Methodology)  6-26-72 
Final  Technical  Report  (Phase  II  HIDE  Model)  2-28-73 

The  original  work  developed  the  signature  of  a UH-IH  helicopter.  The 
work  reported  here  is  an  extention  to  this  contract  to  model  an  AH-IG  heli- 
copter to  run  in  the  HIDE  model. 

Section  2 defines  the  structural  modeling  refered  to  as  Body  data. 

Section  3 describes  the  turbine  and  air  frame  operational  models. 

Section  4 presents  a predicted  signature  after  integration  into  the  I 

HIDE  model.  | 

Appendicies  are  included  wiiich  contain  program  elements  and  reference 
data.  I 
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a.O  (U)  HELICDPIER  BCSDY  DATA 

The  AH-IG  tody  was  dissected  into  ninety-five  (95)  surfaces  as  shown 
in  Table  2-1.  The  technique  used  was  that  described  in  Appendix  A of  the 
Phase  II  Final  Report.^  A breakdown  of  the  helicopter  by  surface  types  shows: 
67  flats  including: 

28  rectangles  (type  1), 

12  discs  (type  2), 

27  trapesoids  (type  3),  and 
28  conics  including: 

13  cylinders  (type  4), 

11  cones  (type  5), 

4 spheres  (type  6),  and 
0 circular  parabolids  (type  7). 

An  isometric  drawing  of  the  hfilicopter  showing  how  the  helicopter  was 
dissected  is  presented  in  figure  2-1.  A numbered  balloon  for  each  surface 
indicates  surface  number  and  type.  Dashed  balloons  are  used  for  surfaces  on 
the  right  side  of  the  helicopter  which  are  mirror  images  of  left  side  surfaces. 
In  each  case  the  surface  number  for  the  right  side  surface  is  one  higher  than 
the  surface  number  for  the  mirror  image  surface  on  the  left  side. 

o o 

Two  large  conputer  printouts  showing  the  helicopter  from  70  and  170 
aspect  angles  off  the  nose  are  shown  in  figures  2-2  and  2-3. 

The  nunbers  on  the  helicopter  represent  the  surface  number.  Certain 
areas  such  as  the  canopy,  right  wing,  and  horizontal  stabilizer  aJ'e  outlined 
for  clarity.  In  figure  2-4,  the  front,  top  and  side  views  fr(jn  a conputer 


Evaluation  of  Countermeasures^  Phase  II  Hide  Model  Final  Technical  Report  by 
Westinghouse  Electric  Corporation,  February  28,  1972  (Secret) 
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Table  2-1.  AH-lG  Helicopter  Geometrical  Structure  Data 


SURFACE  HELICOPTER  PART 

number  description 

SURFACE 

TYPE 

PLIGHT 

station 

WATER- 

LINE 

BULKHEAD  alpha 
LINE 

» 

HOSE  BUBBLE 

sphere 

-36.010 

5U.000 

.000 

S.OOO 

2 

NOSE  BUBBLE  BASE 

rectangle 

-36.000 

54.000 

.000 

.000 

3 

TOP  NOSE 

TRAPESOIO 

1.600 

44.S50 

.000 

,000 

a 

BOTTOM  NOSE 

trapesoxd 

1.550 

57,500 

.000 

.000 

5 

TOP  FRONT  Lt  SIDE 

TRAPESOIO 

-18.500 

54,000 

4.280 

.000 

6 

TOP  FRONT  R,  SIDE 

TRAPESOIO 

-18.500 

54.000 

-4.280 

.000 

7 

front  Lf  SIDE 

RECTANGLE 

-83.000 

64.000 

IB. 000 

.000 

e 

FRONT  R,  SIDE 

rectangle 

-83.000 

64,000 

-18.000 

,000 

9 

TURRET 

CYLINDER 

-71.250 

21.620 

,000 

10,000 

10 

TURRET  BASE 

UISC 

-71 .250 

21.620 

.000 

.000 

11 

LONER  FRONT  Lt  SIDE 

TRAPESOIO 

-9.900 

54,010 

2.450 

.000 

12 

LONER  FRONT  R,  SIDE 

TRAPESOIO 

-9.900 

54.010 

•2.450 

.000 

13 

L.  SIDE 

TRAPESOIO 

31 .510 

54.000 

18.000 

.000 

10 

Rt  SIDE 

TRAPESOIO 

31.510 

54,000 

-IS.OOO 

.000 

15 

loner  L.  SIDE 

rectangle 

-82.990 

54,010 

IS. 000 

.000 

16 

loner  r,  side 

rectangle 

-82.990 

54.010 

•IS.OOO 

.000 

17 

BACA  OF  nose 

rectangle 

-53.500 

70,000 

-11.720 

.000 

IS 

FRONT  OVERHEAD  CANOPY 

rectangle 

-53.a90 

69,990 

.000 

.000 

19 

CURVED  L.  FRONT  CANOPY 

CONE 

-36.000 

53,200 

S.OOO 

6.750 

20 

CURVED  R,  FRONT  CANOPY 

CONE 

-36.000 

53,200 

-B.OOO 

8,750 

21 

LONER  Lt  front  CANOPY 

TRAPESOIO 

-50.370 

64.000 

11.060 

.000 

22 

LONER  R,  FRONT  CANOPY 

TRAPESOIO 

-50,370 

64,000 

-11.060 

.000 

23 

REAR  OVERHEAD  CANOPY 

rectangle 

-82.990 

98,300 

.000 

.000 

20 

rear  Lt  CliPVEO  canopy 

CYLINDER 

-167.875 

95,725 

S.OOO 

10.000 

25 

rear  R,  CURVED  canopy 

CYLINDER 

-167.875 

95.725 

-S.OOO 

10.000 
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Table  2-1.  AH-lG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


surface 

NUMBER 

BETA- 

HIN 

beta- 

max 

gamma- 

MlN 

gamma- 

max 

P81 

theta 

PHZ 

1 

• 000 

90.000 

*001 

360.000 

,000 

90.000 

.000 

2 

•6.000 

6.000 

•6.000 

6.000 

.000 

90^000 

,000 

3 

•60.650 

•41.600 

169.040 

190.960 

•90.000 

• 000 

-24.550 

tt 

-86,500 

-39.300 

166.500 

191.500 

O 

o 

o 

• 

o 

• 

• 

.000 

17.030 

S 

•35,600 

•17.900 

155.900 

160.000 

-102.000 

• 90,000 

.000 

6 

•17,900 

35.600 

• 000 

24.100 

102.000 

-90,000 

.000 

7 

.000 

10,000 

.000 

30.030 

-12.000 

• 000 

-9v .000 

e 

• 000 

10.000 

.000 

30.030 

12.000 

.000 

• c<).000 

9 

.000 

25.000 

.001 

360.000 

.000 

.000 

• 0 0 0 

to 

.000 

10.000 

• 001 

360.000 

.000 

.000 

.000 

it 

•26.670 

74,670 

• 000 

16,700 

78,000 

90.000 

.000 

12 

-74.670 

•26.670 

163.300 

160,000 

•76.000 

90.000 

.000 

13 

•196.840 

-114.500 

174.900 

160.000 

-90,000 

-90.000 

.000 

19 

114,500 

196,640 

• 000 

5.100 

90.000 

• 90,000 

.000 

15 

,000 

64,340 

• 000 

27.010 

90.000 

90.000 

• 000 

lb 

•64.340 

.000 

.000 

27.010 

-90,000 

90,000 

.000 

17 

.000 

23.440 

• 000 

16.000 

,000 

90.000 

• 000 

16 

-6,000 

6.000 

•40.900 

• 000 

.000 

43.600 

.000 

19 

15.000 

64,100 

• 001 

360.000 

.000 

•54.950 

• 000 

20 

15.000 

64,100 

.001 

360.000 

,000 

-54,950 

• 000 

21 

• 35.600 

-5,570 

143.700 

160.000 

-102.000 

-90.000 

.000 

22 

5,570 

35.600 

• 000 

36.300 

102.000 

-90.000 

.000 

21 

• 6,000 

6,000 

• 54.900 

.000 

.000 

5.100 

.000 

24 

• 000 

64.500 

• 001 

360.000 

.000 

95.100 

.000 

25 

.000 

64,500 

• 001 

360.000 

,000 

95.100 

• 000 
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Table  2-1,  AH-lG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURFACE  helicopter  PART 
nuhber  description 

SURFACE 

TYPE 

flight 

station 

water- 

line 

BULKHEAD  ALPHA 
LINE 

26 

REAR  Li  canopy 

rectangle 

>63.000 

69,000 

16,000 

.000 

27 

REAM  R,  CANOPY 

rectangle 

-63.000 

69,000 

•16.000 

.000 

2S 

SOLID  OVERHEAD 

rectangle 

-167.330 

105,675 

.000 

,000 

29 

Lf  HID  SIDE 

rectangle 

-251.000 

66.000 

16.000 

,000 

30 

Ri  HIO  SIDE 

rectangle 

-251.000 

66,000 

•18.000 

,000 

31 

Li  mid  top 

CONE 

-251.000 

95,675 

6.000 

6,620 

32 

Ri  MIO  TOP 

cone 

-251.000 

95,675 

>6.000 

6.520 

33 

MID  TOP 

rectangle 

-200,000 

105,675 

,000 

,000 

3u 

LiSlOE  TAIL  BOOH 

TRAPE5010 

-586.170 

68,000 

,500 

.000 

3S 

RiSlDE  TAIL  booh 

thapesoio 

-586.170 

66.000 

-.500 

,000 

36 

BOTTOM  TAIL  BOOM 

TRAPESOID 

-596.000 

69.203 

.000 

.000 

37 

Li  FRONT  TOP  ENG  COnLING 

CONE 

-197,000 

95.000 

16.000 

3.000 

36 

Ri  front  TuP  eng  COmLING 

CONE 

-197,000 

95,000 

>16.000 

3.000 

39 

Li  front  bot  eng  cowling 

CONE 

-197.000 

76,600 

16,000 

3.000 

90 

Ri  FRONT  BOT  ENG  COwLlNG 

CONE 

-197.000 

76,800 

-18.000 

3.000 

41 

DRIVE  SHAFT  HOUSING 

CYLINDER 

-9B5.670 

66.000 

.000 

5.000 

92 

DRIVE  SHAFT  housing  CAP 

sphere 

-985.670 

66,000 

,000 

5.000 

93 

REAR  TAIL  boom 

rectangle 

-965.670 

66.000 

,000 

,000 

99 

vertical  stabilizer 

TRAPESOID 

-597.970 

183.600 

.000 

.000 

93 

TAIL  ROTOR  HUB 

cylinder 

-520.670 

119.650 

,000 

1,000 

96 

TAIL  ROTOR 

rectangle 

-520.670 

119,650 

19,750 

.000 

97 

horizontal  stabilizer 

rectangle 

-397.000 

56.330 

.000 

.000 

96 

BOTTOM 

rectangle 

-251.000 

27.000 

,000 

.000 

99 

Li  side  behind  turret 

TRAPESOID 

-117,900 

27,000 

10.000 

.000 

50 

Ri  side  behind  turret 

TRAPESOID 

-117.900 

27,000 

>10,000 

.000 
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Table  2-1.  AH-IG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

BETA- 

MIN 

BETA. 

MAX 

gamma. 

MIN 

gamma. 

MAX 

P31 

THETA 

PHI 

26 

>24,450 

.000 

>87,500 

• 000 

.000 

5.100 

.90,000 

27 

.000 

24,450 

>87.500 

• 000 

.000 

5.100 

90.000 

28 

•8,000 

8,000 

,000 

25,350 

.000 

5.100 

,000 

29 

.000 

41.000 

,000 

83.670 

.000 

• 000 

.90.000 

30 

>41,000 

.000 

,000 

83.670 

.000 

.000 

90.000 

31 

.000 

83.670 

,001 

360,000 

.000 

90.000 

.000 

32 

.000 

83.670 

,001 

360,000 

.000 

90.000 

.000 

33 

>8,000 

8,000 

.000 

32.670 

.000 

.000 

.000 

34 

>335,250 

>100,500 

173,020 

180,000 

o 

o 

90.000 

>3.000 

35 

>335,250 

>100.500 

180.000 

186,980 

90,o00 

>90.000 

>3.000 

36 

>347,830 

>110,330 

177.040 

182,960 

90,000 

180.000 

>6.960 

37 

.000 

17,200 

,001 

360.000 

.000 

>90.000 

• 000 

38 

,000 

17.200 

,001 

360.000 

.000 

>90.000 

.000 

39 

,000 

17,200 

,001 

360.000 

.000 

>90.000 

.000 

40 

.000 

17.200 

*001 

360,000 

.000 

>90.000 

.000 

91 

.000 

200,000 

.001 

360.000 

,000 

90.000 

,000 

42 

,000 

180,000 

■ 001 

360,000 

,000 

.90.000 

.000 

43 

>5.750 

5,750 

• 000 

13,100 

.000 

90.000 

.000 

44 

50,400 

128.800 

37,000 

51.000 

,000 

• 000 

>90.000 

45 

,000 

14,750 

• 001 

360,000 

.000 

• 000 

>90.000 

46 

>4,625 

4,625 

>52,500 

52.500 

.000 

.45,000 

>90.000 

47 

>41.330 

41.330 

>21*400 

.000 

.000 

• 000 

,000 

48 

>18,000 

18,000 

• 000 

166,000 

.000 

• 000 

.000 

49 

>34.400 

.000 

171,040 

180,000 

90,000 

90,000 

,000 

50 

.000 

34,400 

• 000 

8.960 

>90.000 

90.000 

• 000 
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Table  2-1.  AH-lG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


surface  helicopter  part  surface 


NUMBER 

description 

TYPE 

51 

behind  turret 

rectangle 

S2 

BOTTOM  behind  turret 

rectangle 

53 

rotor  hub 

CVLlNOEH 

5<i 

ROTOR 

rectangle 

55 

FnO 

. sect,  horiz. 

STAB. 

trapesoio 

5» 

top 

WING 

rectangle 

57 

bottom  mINC 

rectangle 

SB 

L. 

FRONT  WING  TIP 

DISC 

59 

Rt 

FRONT  WING  TIP 

disc 

60 

L( 

HEAR  WING  TIP 

DISC 

61 

Ht 

HEAR  WING  TIP 

disc 

62 

FRONT  OF  sail 

CVLlNOEH 

63 

TOP 

FRONT  OF  SAIL 

CONE 

6U 

back  of  top  front 

sail 

rectangle 

65 

L. 

FRONT  SAIL 

TRAPESOIO 

66 

R. 

FRONT  SAIL 

TRAPESOIO 

67 

L. 

HEAR  SAIL 

TkAPEsOID 

6B 

R. 

REAR  SAIL 

TRAPESOIO 

69 

L. 

MIO  AFT  SAIL 

TRAPESOIO 

70 

Rt 

hid  aft  sail 

trapesoio 

71 

U. 

HID  SAIL 

trapesoio 

72 

R. 

HID  SAIL 

TRAPESOIO 

73 

front  top  sail 

DISC 

7U 

MIO 

TOP  SAIL 

rectangle 

75 

AFT 

TOP  SAIL 

trapesoio 

FLIGHT 

STATION 

water- 

line 

bulkhead 

LINE 

alpha 

-B3.000 

27.000 

.000 

.000 

117. aoo 

27.000 

,000 

.000 

200.000 

127.350 

.000 

1 

.000 

200.000 

152.620 

,000 

.000 

3B2.2B0 

56.330 

.000 

.000 

215.720 

SB. 690 

.000 

,000 

215.720 

58,690 

.000 

.000 

1B6.120 

66.070 

61.940 

,000 

1B6.120 

66.070 

-61.940 

.000 

215.720 

5B.690 

61,940 

.000 

215.720 

58,69o‘ 

-61.940 

.000 

163.130 

105.675 

.000 

13 

.100 

193.350 

120,000 

,000 

56 

o 

o 

o 

• 

193.350 

120,000 

.000 

.000 

193.350 

120.000 

13.100 

,000 

193.350 

120,000 

-13.100 

,000 

295.600 

6B.000 

,000 

.000 

295.600 

60,000 

.000 

,000 

193.350 

120,000 

13.100 

.000 

193.350 

120. BOO 

-13.100 

.000 

193.350 

120.000 

13.100 

,000 

193.350 

120,000 

•13,100 

.000 

187.720 

120, BOO 

,000 

.000 

205.720 

120.000 

.000 

.000 

2as.720 

120.000 

,000 

.000 

] 
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Table  2-1.  AH-lG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


surface  beta-  beta-  gamma. 


NUMBER 

MIN 

MAX 

MIN 

St 

-10.000 

10.000 

• 000 

S2 

-10,000 

10.000 

• 000 

55 

• 000 

25.270 

• 001 

54 

-13.000 

13.000 

-264.000 

55 

-14,720 

• 000 

109.600 

56 

-61,940 

61.940 

• 000 

57 

-61,940 

61.940 

• 000 

SB 

,000 

5.000 

• 001 

59 

• 000 

5.000 

• 001 

60 

,000 

30.500 

95.000 

6t 

• 000 

30.500 

67.000 

62 

-B.650 

9.450 

• 001 

63 

.000 

B.BSO 

• 001 

64 

-13,100 

13.100 

.000 

65 

.000 

18,000 

• 000 

66 

-10.000 

.000 

146.000 

67 

•54,500 

.000 

11S.063 

6S 

.000 

54.500 

43.124 

69 

-54.S00 

.000 

118.063 

70 

.000 

54.500 

43.124 

7t 

-52.B00 

.000 

• 

135.000 

72 

• 52. BOO 

.000 

IBO.OOO 

73 

• 000 

14,000 

.001 

74 

•14,000 

14.000 

.000 

75 

-40.000 

.000 

160.700 

GAMMA- 

MAX 

P8I 

THETA 

PHI 

5.360 

.000 

90.000 

• 000 

34.610 

.000 

6.960 

.000 

360.000 

.000 

.000 

.000 

264.000 

45.000 

.000 

.000 

250.400 

-90.000 

• 000 

.000 

30.300 

.000 

• 14.000 

,000 

31.000 

.000 

• 7.000 

• 000 

360.000 

.000 

.000 

•90.000 

360.000 

,000 

.000 

90.000 

113.000 

.000 

.000 

• 90.000 

65.000 

,000 

• 000 

90.000 

360.000 

.000 

• 34.000 

• 000 

360.000 

.000 

146.000 

• 000 

6.660 

.000 

56.000 

.000 

34.000 

.000 

.000 

•90.000 

160,000 

.000 

.000 

90.000 

136. S76 

14.832 

.000 

-75.644 

61.937 

-14*632 

.000 

75.644 

136,676 

-165.166 

.000 

75.644 

61.937 

165.166 

• 000 

• 75.644 

160.000 

180.000 

.000 

90.000 

225.000 

.000 

.000 

90.000 

360.000 

,000 

.000 

.000 

16.000 

.000 

.000 

.000 

199,300 

90.000 

• 000 

.000 
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Table  2-1.  AH-IG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURfACE  HELICOPTER  PART  8URPACE  PLIOHT  WATER-  BULKHEAD  ALPHA 


NUhBER 

DESCRIPTION 

TYPE 

STATION 

LINE 

LINE 

76 

TOP  OF  ROTOR  HUB  COWLINQ 

DISC 

-200.000 

127.350 

.000 

,000 

77 

ROTOR  hub  cowling 

CONE 

-200.000 

152.620 

,000 

22,750 

76 

L*  AFT  SIDE 

CYLINDER 

-251.000 

66,000 

8,000 

10,000 

79 

R.  AFT  SIDE 

CYLINDER 

-251.000 

66.000 

-6.000 

10,000 

BO 

L*  rear 

SPHERE 

-251.000 

68,000 

6,000 

10,000 

ei 

L.  REAR 

SPHERE 

-251.000 

66,000 

-6,000 

10.000 

62 

REAR  ENGINE  COWLING 

CONE 

-323.800 

85,900 

.000 

15.510 

63 

rear  engine 

DISC 

-285.400 

85,900 

.000 

,000 

64 

tail  pipe 

CYLINDER 

-283.330 

85.900 

.000 

8-  Oil 

65 

TAIL  PIPE  INTERIOR 

DISC 

-283.330 

85,900 

.000 

4,100 

66 

REAH  ENGINE  internal  PL. 

DISC 

»264.900 

85,900 

.000 

.000 

6? 

L.  HID  ENGINE  COWLING 

CYLINDER 

-263.400 

85,900 

.100 

16,350 

66 

Ri  hid  ENGINE  COWLING 

CYLINDER 

-263.400 

65.9D0 

-.100 

16,350 

69 

L.  ENGINE  intake 

DISC 

-212.700 

65.900 

4,750 

.000 

90 

R*  ENGINE  INTAKE 

013C 

-212.700 

85,900 

-4,750 

.000 

91 

TOP  TAIL  BOOH 

TRAf^ESOlD 

-596.000 

68,000 

,000 

,000 

92 

HID  L.  SIDE 

rectangle 

-167.330 

95,675 

18.000 

.000 

93 

HID  R.  SIDE 

rectangle 

-167.330 

95,675 

-18,000 

,000 

94 

LEADING  EDGE  WING 

CYLINDER 

-166.120 

66,070 

,C00 

3,750 

95 

FRONT  FUSELAGE 

rectangle 

-83.000 

32.000 

,000 

,000 

L2-8 
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Table  2-1.  AH-IG  Helicopter  Geometrical  Structure  Data  (Cont'd) 


SURFACE 

NUMBER 

BETA- 

min 

beta- 

max 

6AMMA> 

MIN 

gamma- 

max 

RSI 

tmeta 

RHX 

76 

*000 

10.650 

.001 

360*000 

.000 

.000 

.000 

77 

25.270 

32.000 

.001 

360.000 

.000 

180.000 

.000 

78 

.000 

83.670 

.001 

360.000 

,000 

90.000 

.000 

79 

.000 

83.670 

• 001 

360.000 

,000 

90.000 

.000 

80 

.001 

180.000 

• 001 

360.000 

.000 

.000 

.000 

81 

.001 

180.000 

.001 

360.000 

.000 

.000 

.000 

82 

38.400 

58.900 

.001 

360.000 

.000 

90.000 

.000 

as 

.000 

10.650 

tOOl 

360.000 

,000 

•90.000 

.000 

84 

.000 

• 

O 

o 

o 

o 

• 

360.000 

.000 

•79.000 

.000 

85 

.000 

.001 

360.000 

.000 

•79.000 

.000 

86 

.000 

16.350 

.001 

360.000 

.000 

•90.000 

.000 

87 

.000 

51.000 

.001 

360.000 

5.250 

90.000 

,000 

88 

.000 

51.000 

..001 

360.000 

• 5.250 

90,000 

.000 

89 

.000 

16.350 

.001 

360.000 

5.250 

90.000 

,000 

90 

.000 

16.350 

.001 

360.000 

•5.250 

90.000 

.000 

91 

-39S.000 

•110.330 

177.000 

183,000 

90,000 

*000 

.000 

92 

.000 

59.100 

.000 

27.625 

90,000 

90*000 

•6.820 

93 

•59,100 

.000 

*000 

27.625 

•90,000 

90.000 

6.820 

9« 

-61.940 

61 .940 

• 001 

360.000 

.000 

.000 

90,000 

95 

• 18.000 

18.000 

• 000 

5.000 

.000 

90.000 

,000 
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FIGITO:  2-2.  (U)  AH-IG  PRINTOIT  @ 70”aSPECT  WITH  20” 

LEFT  ROLL 
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Fia'RE  2-3.  (U)  AH-IG  PRINTOUT  <3  170°  ASPECT  WITH 

ICP  DOWN  PITCH 

I r 
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printout  have  been  reduced  in  size  to  the  scale  of  a three  view  drawing  from  a 

AH-IG  manual.  The  individual  numbers  have  become  too  small  to  read,  but  the 
silhouettes  corpare  favorable  with  those  of  the  three  view  drawing. 

A listing  of  the  body  Block  Data  in  the  HIDE  Model  is  presented  in 
Appendix  A. 
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3.0  (U)  HELIOOPTEK  CPERATING  CHARACTERISTICS  AND  TURBINE  DATA 


The  Hide  Model  requires  certain  data  wiiich  describes  the  plume  exit 
fran  the  tailpipe.  This  data  is  conputed  in  an  off-line  program  using  inputs 
which  describe  the  helicopter  operating  characteristics  and  the  turbine.  The 
input  data  for  the  off-line  program  is  presented  in  tabular  form  in  this 
section.  A listing  of  the  off-line  program  and  its  block  data  are  presented 
Appendix  B. 

3.1  (U)  HELICOPTER  OPERATING  CHARACTERISTICS 

The  operating  characteristics  for  the  AH-IG  helicopter  are  presented 
in  tabular  form  in  Tables  3-1  through  3-4.  Table  3-1  presents  speed  and 
torque  data  as  a function  of  pressure  altitude  for  long  range  cruise  speed. 
Tables  3-2,  3-3  and  3-4  present  similar  data  for  long  range  intermediate  cruise 
speed,  long  range  maximum  speed,  and  maximum  endurance  flight,  respectively. 

The  original  data  fran  the  AH-IG  Operator's  Manual  fron  which  Tabled 
3-1  to  3-4  were  generated  are  shown  in  Appendix  C.  They  include  a table 
showing  pressure  altitude  as  a function  of  density  altitude  and  tenperature, 
and  four  range  charts  showing  true  air  speed  and  torque  pressure  for  various 
canbinations  of  pressure  altitude  and  gross  weight. 

3.2  (U)  TURBINE  DATA 

The  AH-IG  uses  one  Lycoming  Jtodel  T53-L-13  turbine.  The  data  fran 
this  engine  are  presented  in  tabular  form  in  Tables  3-5  through  3-7.  Table 
3-5  shows  air  flow  (Wa),  fuel  flow  (Wf)  and  net  thrust  (Fg)  for  various 
combinations  of  altitude  and  shaft  horsepower  (SHP)  settings.  Table  3-6 
shows  Turbine  outlet  tenperature  versus  shaft  horsepower.  Table  3-7  presents 
coirection  factors  for  air  flow,  fuel  flow,  and  net  thrust  as  a function  of 
ambient  tenperature. 


3-1 


UNCLASSIFIED 


UNCLASSIFIED 


m 


The  original  data  from  the  Lycoming  manual  from  wiiich  tables  3-5 
through  3-7  were  generated  is  shown  in  ^pendix  D.  They  include  performance 
curves  for  altitudes  of  0,  5000,  10,000,  15,000,  and  20,000  feet,  an  outlet 
tenperature  curve  and  ambient  tenperature  correction  curves. 
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Table  3-1.  AH-IG  Helicopter  Speed  and  Torque  Data 
for  Long  Range  - Cruise  Speed 

Pres.  Alt. 
(Ft.) 

Gross  Weight;  6000  Lbs. 

Gross  Weight:  6500  Lbs. 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

Gross  Weight:  7000  Lbs, 


Gross  Weight;  7500  Lbs. 


Pres.  Alt. 
(Ft.) 


0 

2000 

4000 

6000 

8000 

10000 

12000 

14000 

16000 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Pres.  Alt, 
(Ft.) 


Gross  Weight:  8000  Lbs. 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Gross  Weight:  8500  Lbs. 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 
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Table  3-1.  (Cont'd)  AH-lG  Helicopter  Speed  and  Torque 

Data  for  Long  Range  - Cruise  Speed 

Pres.  Alt. 
(Ft.) 

Gross  Weight:  9000  Lbs. 

Gross  Weight:  9500  Lbs. 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

Torque  Pres.  Speed 

(PSIG)  (Knots) 

Pres.  Alt. 
(Ft.) 


Pres.  Alt. 
(Ft.) 


Table  3-2.  AH-lG  Helicopter  Speed  and  Torque  Data  for 
Long  Range  Intermediate  Cruise  Speed 


Gross  Weight:  6500  Lbs. 


Gross  Weight 

: 6000  Lbs. 

Torque  Pres . 

Speed 

(PSIG) 

(Knots) 

44.0 

157 

41.6 

152 

40.3 

149 

38.7 

145 

36.2 

139 

33.9 

134 

32.7 

129 

31.4 

124 

30.0 

118 

29.2 

111 

27.4 

101 

Gross  Weight:  7000  Lbs. 


Lorque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres 
(PSIG) 


0 

44.1 

156 

44.2 

2000 

41.9 

152 

43.0 

4000 

40.6 

148 

40.9 

6000 

39.2 

143 

38.6 

3000 

37.0 

137 

37.2 

10000 

35.5 

132 

36.5 

12000 

34.0 

124 

35.4 

14000 

32.9 

117 

35.6 

16000 

33.2 

110 
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Table  3-2.  (Cont'd)  AH-IG  Helicopter  Speed  and  Torque 

Data  for  Long  Range  Intermediate  Cruise  Speed 


Gross  Weight:  8000  Lbs. 


Gross  Weight:  8500  Lbs. 


Pres.  Alt, 
(Ft.) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres . 
(PSIG) 


Speed 

(Knots) 


0 

2000 

4000 

6000 

8000 

10000 

12000 


Gross  Weight:  9000  Lbs. 


Gross  Weight:  9500  Lbs. 


Pres.  Alt. 
(Ft.) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Table  3-3.  AH-lG  Helicopter  Speed  and  Torque  Data 
for  Long  Range  - Maximum  Speed 


Gross  Weight: 

6000  Lbs. 

Gross  Weight: 

6500  Lbs. 

Pres.  Alt. 
(Ft.) 

Torque  Pres. 
(PSIG) 

Speed 

(Knots) 

Torque  Pres. 
(PSIG) 

Speed 

(Knots) 

0 

47.5 

161 

47.5 

161 

2000 

47.5 

159 

47.5 

159 

4000 

47.5 

156 

47.6 

156 

6000 

47.1 

153 

47.1 

153 

8000 

45.2 

149 

45.3 

148 

10000 

43.3 

144 

43.4 

143 

12000 

41.4 

139 

41.4 

138 

14000 

39.5 

134 

39.5 

130 

16000 

37.6 

127 

37.5 

123 

18000 

20000 

35.4 

30.4 

120 

106 

35.6 

113 
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0 

2000 

4000 

6000 

8000 

10000 

12000 

14000 

16000 


Table  3-3.  (Cont'd)  AH-lG  Helicopter  Speed  and  Torque 
Data  for  Long  Range  - Maximum  Speed 


Gross  Weight : 

7000  Lbs. 

Gross  Weight: 

7500  Lbs. 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

(PSIG) 

(Knots) 

(PSIG) 

(Knots) 

Gross  Weight:  8000  Lbs. 


Gross  Weight:  8500  Lbs. 


Pres.  Alt, 
(Ft.) 


0 

2000 

4000 

6000 

8000 

10000 

12000 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres . 
(PSIG) 


Speed 

(Knots) 


Gross  Weight:  9000  Lbs. 


Gross  Weight:  9500  Lbs. 


Pres.  Alt, 
(Ft.) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 


Torque  Pres. 
(PSIG) 


Speed 

(Knots) 
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Table  3-4.  AH-lG 

ielicopter  Speed  and  Torque  Data 
for  Maximum  Endurance 

Pres.  Alt. 
(Ft.) 

Gross  Weight : 

6000  Lbs. 

Gross  Weight 

6500  Lbs. 

Torque  Pres. 
(PSIG) 

Speed 

(Knots) 

Torque  Pres. 
(PSIG) 

Speed 

(Knots) 

0 

16.3 

55 

16.9 

57 

2000 

15.8 

55 

16.4 

57 

4000 

15.3 

55 

16.0 

57 

6000 

14.9 

55 

15.6 

58 

8000 

14.5 

55 

15.3 

58 

10000 

14.2 

56 

15.1 

58 

12000 

14.0 

56 

15.1 

58 

14000 

14.0 

56 

15.3 

57 

16000 

14.1 

55 

15.9 

56 

18000 

14.5 

55 

16.9 

55 

20000 

15.4 

54 

18.8 

53 

22000 

17.0 

52 

21.9 

49 

24000 

19.7 

48 

Gross  Weight: 

7000  Lbs. 

Gross  Weight: 

7500  Lbs. 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

(PSIG) 

(Knots) 

(PSIG) 

(Knots) 

0 

17.5 

59 

18.3 

62 

2000 

17.1 

60 

17.9 

62 

4000 

16.7 

60 

17.6 

62 

6000 

16.5 

60 

17.4 

62 

8000 

16.3 

60 

17.5 

62 

10000 

16.3 

60 

17.8 

61 

12000 

16.6 

59 

18.5 

60 

14000 

17.2 

58 

19.8 

59 

16000 

18.4 

57 

22.1 

56 

18000 

20.5 

55 

25.8 

52 

20000 

24.0 

51 
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Table  3-4.  (Cont'd)  AH-lG  Helicopter  Speed  and  Torque 

Data  for  Maximum  Endurance 


Gross  Weight : 

8000  Lbs. 

Gross  Weight: 

8500 

Lbs . 

Pres.  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

(PSIG) 

(Knots) 

(PSIG) 

( 

iCnots) 

0 

19.0 

64 

19.9 

66 

2000 

18.8 

64 

19.8 

66 

4000 

18.6 

64 

19.8 

66 

6000 

18.7 

64 

20.2 

65 

8000 

19.0 

63 

21.0 

64 

10000 

19.8 

62 

22.4 

62 

12000 

21.2 

60 

24.8 

59 

14000 

23.5 

58 

28.7 

56 

16000 

27.4 

54 

Gross  Weight: 

9000  Lbs. 

Gross  Weight : 

9500 

Lbs . 

Pres,  Alt. 

Torque  Pres. 

Speed 

Torque  Pres. 

Speed 

(Ft.) 

(PSIG) 

(Knots) 

(PSIG) 

(Knots) 

0 

20.9 

67 

22.1 

69 

2000 

21.0 

67 

22.5 

68 

4000 

21.3 

67 

23.2 

67 

6000 

22.1 

66 

24.6 

66 

8000 

23.5 

64 

27.0 

63 

10000 

26.0 

61 

30.8 

60 

12000 

29.3 

57 

36.7 

54 

14000 

35.9 

52 
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Table  3-5.  Engine  Parameters  at  Standard  Ambient  Temperature 


SHP 

Altitude 

: Sea  Level 

Altitude 

: 5000  Feet 

Wa 

(Ib/sec) 

Wf 

(lb /hr) 

Fg 

(lb) 

Wa 

(Ib/sec) 

Wf 

(lb /hr) 

Fg 

(lb) 

200 

6.83 

263 

29 

6.10 

243 

30 

400 

8.45 

373 

50 

7.55 

350 

50 

600 

9.55 

470 

67 

8.55 

440 

67 

800 

10.35 

560 

82 

9.30 

520 

84 

1000 

11.05 

640 

96 

9.93 

603 

99 

Altitud 

e:  10,000 

Feet 

Altitude 

: 15,000 

Feet 

Wa 

Wf 

Fg 

Wa 

Wf 

Fg 

SHP 

(Ib/sec) 

(Ib/hr) 

(lb) 

(lb/ sec) 

(Ib/hr) 

(lb) 

200 

5.7 

215 

30 

4.90 

191 

30 

400 

7.0 

310 

50 

6.00 

283 

48 

600 

7.9 

395 

70 

6.75 

365 

65 

800 

8.7 

480 

80 

7.40 

453 

80 

1000 

9.4 

570 

100 

7.65 

500 

90 

Altitude:  20,000  Feet 


SHP 

Wa 

(Ib/sec) 

Wf 

(Ib/hr) 

Fg 

(lb) 

200 

4.6 

150 

29 

400 

5.6 

270 

45 

600 

6.3 

345 

62 

800 

6.9 

445 

80 
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Table  3-6.  Referred  Power  Turbine  Outlet  Total  Temperature 
Versus  Referred  Shaft  Horsepower 


/6  u* 

to  amb 


T 

*Note:  ~ relative  temperature  ratio  = amb  (3  altitude  (°R) 


Table  3-7. 


Ambient  Temperature  Correction  Factors 
(1007<,  normal  rated  power) 


Tamb  (°R) 
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4.0  (U)  AH-IG  SIGNATURE 

The  AH-IG  surface  data  derived  and  listed  in  Table  2-1  was  put  into  the 
HIDE  model  in  the  form  of  "block  data"  as  given  in  Appendix  A.  The  AH-IG 
turbine  model  (listed  in  Appendix  B)  was  then  run  off  line  to  derive  inputs 
for  the  HIDE  model.  Meteor logic  and  operating  conditions  were  arbritarily 
selected  and  the  HIDE  program  executed  to  generate  «ui  AH-IG  signature. 

The  generation  of  a viable  signature  represents  the  conpletion  of  the 
AH-IG  model  construction.  This  section  describes  a typical  signature. 

4.1  (U)  INPirr  DATA 

The  input  data  that  was  used  to  obtain  the  sanple  signature  are  given 
in  Table  4-1. 

The  identification  of  the  variable  names  and  their  units  are  as  follows; 


TAIR  = 
PRESS  = 
RMIX  = 
VISR  = 
CERA  = 
IDAY  = 
AZSUN  = 
2ESUN  = 
WINDVL  = 
WANGLE  = 
RGND  = 
EN(D  = 
TGND  = 
RCID  = 
HT 

PSIH  = 
THETAH  = 
PHIH  = 
SPEEDH  = 
YAWV  = 

PITCHV  = 

ROLLV  = 

AMT 

AIRIMP  = 


Ambient  air  tenperature , degrees  Kelvin 

Ambient  pressure,  millibars 

Mixing  ratio,  gms  HgO/Kgm  dry  air 

Visual  range,  KM 

Cloud  fraction,  tenths 

Flag,  1 = night,  2 = day 

Azimuth  of  sun  relative  to  LOS,  degrees 

Zenith  of  sun,  degrees 

Wind  velocity,  ft/sec 

Conpass  heading  of  wind  origin,  degrees 

Reflectivity  of  ground 

Qnissivity  of  ground 

Tenperature  of  ground 

Reflectivity  of  cloud 

Helicopter  height,  KM 

Helicopter  yaw  relative  to  East,  degrees 

Helicopter  pitch,  degrees 

Helicopter  roll,  degrees 

Helicopter  speed,  ft /sec 

Helicopter  velocity  vector  yaw  relative  to  air 
frame,  degrees 

Helicopter  velocity  vector  pitch  relative  to  air 
frame,  degrees 

Helicopter  velocity  vector  roll  relative  to  air 
frame,  degrees 

Atmospheric  pressure,  atmospheres 

Air  taiperature  at  helicopter  altitude,  deg.  Kelvin 
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FEFF 

= 

Combustion  efficiency 

FHTOC 

= 

Hydrogen  to  carbon  ratio  of  fuel 

FATOMS 

= 

Nunfcer  of  carbon  atoms  in  fuel  molecule 

QQl 

= 

1 + fuel  to  air  ratio 

XTMP 

= 

Exit  gas  tenperature 

AIRH20 

= 

Partial  pressure  of  water  vapor  in  air,  percent  • 

AIRC02 

= 

Partial  pressure  of  carbon  dioxide  in  air,  percent 

XH20 

Partial  pressure  of  water  vapor  in  exhaust  gas, 
percent 

XOD2 

Partial  pressure  of  carbon  dioxide  in  exhaust  gas 
percent 

AIRCP 

= 

l^ecific  heat  of  air. 

EXVEL 

= 

Velocity  of  exit  gas,  ft/sec 

DCWNSH 

= 

Down  wash  velocity,  ft/sec 

DE 

= 

Exit  diameter,  inches 

R 

= 

Range,  KM 

HO 

= 

Observer  height,  liM 

HX 

Helicopter  position  in  earth  coordinate  syston 
(EAST),  inches 

HY 

Helicopter  position  in  earth  coordinate  system 
(NC®TH) , inches 

HZ 

Helicopter  position  in  earth  coordinate  system 
(ELEVATION),  inches 

OX 

Observer  position  in  earth  coordinate  system 
(EAST)  inches 

OY 

Observer  position  in  earth  coordinate  system 
(NCHTH),  inches 

OZ 

Observer  position  in  earth  coordinate  system 
(ELEVATION),  inches 

PSIO 

= 

LOS  yaw  angle,  degrees 

THETAO 

= 

LOS  pitch  angle,  degrees 

PHIO 

= 

LOS  roll  angle,  degrees 

DELTX 

Station  number  of  center  of  gravity  in  body 
coordinate  system,  inches 

DELTY 

Bulkhead  number  of  center  of  gravity  in  body 
coordinate  system,  inches 

DELTZ 

Water  line  number  of  center  of  gravity  in  body 
coordinate  system,  inches 

POVX 

= 

Observer  field  of  view  in  azinuth,  degrees 

FdVY 

= 

Observer  field  of  view  in  elevation,  degrees 

ANGX 

= 

Angular  resolution  in  azinuth,  degrees 

ANGY 

= 

Angular  resolution  in  elevation,  degrees 

LCW 

= 

Short  wave  length  index 

LHI 

= 

Long  wave  length  index 

BLASK 

Azimuth  displacements  of  LOS  from  center  of  gravity, 
resolution  elements 

BIAJ 

Elevation  displacement  of  LOS  from  center  of 
gravity,  resolution  elements 

CHIT 

= 

Cloud  height 

ECID 

= 

Ehiissivity  of  cloud 

PRD 

= 

Log  plot  scale  factor 
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TABLE  4-1 . (U)  INPUT  DATA 
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4.2  (U)  I£)G  PLOT  SIO^ATURE 

The  signature  predicted  for  these  initial  conditions  is  shown  in 


figure  4-1.  This  figure  depicts  the  spatial  intensity  distribution  of  the 
signature . 

The  picture  consists  of  a mosaic  of  30  by  60  elements.  The  apparent 
effective  radiance  of  each  element  is  depicted  by  a 2 digit  number,  llie  first 
digit  represents  the  characteristic  of  the  logarithym  of  the  radiance 
multiplied  by  a scale  factor  and  the  second  digit  the  first  nimber  of  the 
mantissa. 

The  value  of  the  i idiance  is  typically  less  than  unity.  Therefore 
it  is  multiplied  by  a scale  factor  PRD.  If  the  product  of  the  radiance  times 
PRD  was  267.5,  then  its  logarithym  would  be  log  10(267.5)  = 2.4273,  which  when 
rounded  off  to  the  first  decimal  and  multiplied  by  10  becomes  24.  Thus  the  two 
digit  value  printed  out  for  this  surface  intercept  would  be  24. 

The  advantage  of  using  logrithyms  is  in  obtaining  a large  dynamic 
range  with  the  fewest  digits.  For  exanple,  the  surface  radiancies  in  figure 
4.1  are  in  the  the  twenties  while  the  hot  gas  values  are  in  the  forties. 

This  indicates  at  a glance  that  the  hot  gas  is  two  orders  of  magnitude  more 
radiant  then  the  surface. 

The  background  radiance  values  have  been  suppressed  for  picture 
clear ity  except  for  the  last  column  and  row.  This  permits  determining  at 
a glance  what  the  background  level  is  and  if  there  are  any  gradients  present. 

At  the  bottom  of  the  picture  frame  are  three  lines  of  real  numbers 
which  define  aspects  of  the  intergrated  signature  in  various  ways. 

The  first  line  gives  the  components  of  contrast  irradiance  which 
corprise  the  conposite  signature.  The  first  nimber  is  the  total  positive  con- 
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FIQjRE  4-1.  (U)  LOG  PLOT  SIGMILRE 
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trast  irradiance,  the  secxjnd  number  is  the  total  negative  contrast  irradiance 
and  the  third  nuntoer  is  the  sum  of  the  absolute  values  of  contrast  irradiance 
conponents . 

The  second  line  gives  the  absolute  irradiance  values.  The  first 
number  is  the  absolute  target  irradiance,  the  second  number  is  the  absolute 
irradiance  of  the  backgroimd  covered  by  the  target,  and  the  third  is  the 
contrast  irradiance  obtained  by  subtracting  the  first  two  numbers. 

The  third  line  containing  a single  number  is  the  apparent  effective 
radiant  intensity  of  the  target. 

In  the  above,  the  irradiance  numbers  have  the  standard  units, 
o 

watts/cm  , the  radiant  intensity,  watts/ster,  and  the  radiant  values  in  the 
2 

log  plot,  W/can  /ster. 

All  signature  values  are  weighted  for  the  sensor  spectral  response. 
4.3  (U)  SPECTRAL  PLOT 

The  HIDE  program  also  prints  out  a plot  of  the  spectral  radiant 
intensity  of  the  signature  and  its  conposition  as  shown  in  figure  4-2. 

This  plot  is  in  the  form  of  a number  pattern  wherein  the  user 
can  connect  the  numbers  and  draw  the  curves. 

The  identification  of  the  sysntols  and  their  priority  are  listed 
below,  (i.e.  If  the  points  on  more  then  one  curve  fall  on  the  same  print 
location,  only  one  character  is  printed  out  over  riding  the  others.  Thus 
number  1 (X)  would  predominate  over  all  the  others,  number  2(c)  would  prenpt 
3 through  5 etc . ) . 
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TABDE  4 

-2.  (U)  SPECTRAD  PRICBITIES 

PRIC«ITY 

SYMBOD 

DEFINITICiN 

REFERENCE 

1 

X 

Effective  apparent  spectral 
radiant  intensity 

Contrast 

2 

C 

Spectral  radiant  intensity 
at  receiver 

Contrast 

3 

T 

Atcxnspheric  trananission 

100% 

4 

R 

Spectral  radiant  intensity 

Rad . Int . 

5 

D 

Detector  response 

100% 

(U)  The  vertical  ccxjrdinate,  calibrated  fron  0 to  10,  represents 
0 to  100  percent.  The  horizontal  coordinate  is  calibrated  in  wavelengths. 
Each  curve  is  normalized  to  some  reference  value  which  is  printed  out  along 
the  vertical  coordinate  and  specified  in  Table  4-2. 

4.4  (U)  BODY  INTERCEPT  PDOT 

A body  intercept  plot  is  also  printed  out  as  shown  in  figure  4-3.  This 
is  in  a mosaic  format  on  a one  for  one  correspondance  with  the  DOG  PDOT 
of  the  signature.  The  difference  is  that  the  2 digit  numbers  given  here  are 
the  index  numbers  of  the  surface  elanents. 

Only  body  surfaces  are  shown  here,  the  plume  surfaces  have  been 
deleted.  This  plot  may  be  super  imposed  on  the  DOG  PDOT  to  investigate  the 
origin  of  the  signature  contributions  (i.e.  tail  boom  heating,  solar  glint 
fran  windows,  etc.).  The  background  of  zeros  represent  the  fact  that  no 
intercepts  of  the  helicopter  structure  were  obtained  at  the  corresponding 
resolution  elements. 
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FIGURE  4-3.  (U)  BCDY  INTERCEPT  PLOT 
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4.5  (U)  GREY  SCALE  PLOT  !; 

The  HIDE  rrodel  also  generates  a grey  scale  plot  of  the  ^atial  1 

distribution  of  intensity  of  the  signature  as  shown in  figure  4-4. 

This  is  based  on  a 10  level  grey  scale  using  symbols  to  depict  the  \ 

density  levels . ■ 

This  plot  enables  one  to  find  hot  spots  quickly  and  track  them  : 

I 

through  the  BCDY  and  LOG  PLOTS. 
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I 
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FIGURE  4^.  (U)  GlEY  SCALE  PLOT 
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APPENDIX  A (U) 


BLOCK  DATA  FC«  BODY  IN  raE  HIDE  MCDEL 
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BLOC'  UATA 

CDMmOn/STHT/  STBUC(120*11) 

CUMmUn/nmS/  NOH5HK(12u) 

COM*^ON/IIGH/llil  120) 

CU^mUn/imPL/ 

COMmUn/NTP/  NTV*^(120) 

CUmhOm/niiSP^/  NUoUHFiNPaR 
CUM"tON/NPFF/  nSh*FT«NTLP!P 
DATA  nPLmnS/P/ 

data  nShaH/SJ/ 

DATA  nTlpJP/84/ 

Data  npap/u/ 
data  NUSUWF/9i/ 

data  (NUmSRFC  1)  » (STpUCU  » J)  • J"1  ♦ in»Itt(I)»NTYP(I)»I«l 
a2h  1*  SP«u00t  .nuo*  (Uoo*  90.000* 

• .uOl.  SbO.OOO*  B.oon*  .000*  90,000*  .000 

«2m  2*  -3*1.000*  59,000*  .000*  -0,000*  B.OUO* 

• -B.oog.  B.ooo*  ,000*  .000*  90.000*  .000 

«2h  3*  1.600*  49.850*  .000*  -60.650*  -41,900* 

• l69,O90»  190,960*  ,000*  -90,000*  ,000*  -24,550 

«2h  4*  1.5S0*  5/. 500*  .000*  -80.500*  -39.300* 

• 160,500,  191,500*  ,0O0*  -90,000*  ,000*  17,030 

«2H  5*  -18,500*  59,000*  9.280,  -35,800*  -17,900* 

« 155,900,  180.000*  ,000*-1 02,000*  -9o,000*  .000 

•2H  6*  -18,500*  59,000,  .9,280,  W.900*  35,800* 

• .000*  29,100*  ,000*  102.000*  -90.000*  .000 

«2h  7*  -83,000*  64.000*  l8,fl00,  .000*  10.000* 

« .000,  30,030*  ,000*  -12,000*  .000*  -90.000 

DATA  ( NUMSHF  f I ) * (5T  PUCd  * J)  *J»l»ll)*IU(I)*9TVP(n*l*8 
«2h  H,  -83,000*  69,000*  .18,000*  .000*  10,000* 

• .00(1,  30.030*  ,000*  12.000*  ,000*  .90,000 

«2h  9.  -71.250*  21.620*  .000,  .000,  25,000* 

• ,001,  360.000*  10.000*  .000*  .000*  .000 

«2h10*  -71.250*  21.620*  ,000*  .000*  10,000* 

• ,001,  360.000*  ,000*  ,000*  ,000*  ,000 

4>2hll*  -9,900*  59,010.  2.450,  26,670,  74,670* 

« .000*  16,700*  ,000*  76,000*  90,000*  ,000 

*2h12*  -9.900*  54.010*  .2.450*  -79,670*  -26,670* 

« 163,300,  180,000*  .000*  -78,000*  90,000*  ,000 

• 2-13*  31  .510*  54.000*  1 8 . 000 *- 1 98 . 840  * - 1 1 4 , 500  * 

• 179,900,  180,000*  ,000*  -90,000*  -90,000*  ,000 

«2hU*  31  .510*  59,000*  -18,000*  1 14, SOO*  198,840* 

« ,oOO,  5,100*  ,000*  90.000*  -90.000*  ,000 

•2h15>  -82.990*  54,010*  ]8,000,  .000*  84,340* 

• .000,  27.010*  .000*  90.000*  90,000*  ,000 


7)/ 

6 * 

1* 

1 * 

1 * 

3* 

1 * 

3* 

1 • 

3* 

1 * 

3* 

1* 

1 * 

1/ 

15)/ 

1* 

1 f 

4* 

1 f 

2* 

1 t 

3* 

1 f 

3* 

1 9 

3* 

1 9 

3* 

1 9 

1* 

1/ 

A-2 


UNCLASSIFIED 


UNCLASSIFIED 


OAT*  (NJMSrtf.  ( I)  f (ST»UC(  I,  J)  . J»l  ♦ infI&(I)»NTYP(nfI*l6» 

• -82, 990*  54,010*  -l8,000»  -84, 340*  .000* 

• .000*  27.010*  .000*  -90, 000*  90,000*  ,000* 

*2hW.  -53,500*  7U.OOO*  .)1.7<20*  .000*  23*440* 

• .OOo.  16,000*  .000*  ,n00t  90,000*  ,000* 

•2h18*  -53.490*  69.990*  .000*  -tt.OOO*  6,000* 

« -40.900*  .000*  ,000*  .OOOt  43,600*  .000* 

•2m19*  -36.000*  53.200,  6,000*  15.000*  64,100* 

• .001,  360.000*  6.750*  .000*  -54. 950*  .000* 

«2-20.  -36,000*  53.200,  .8,000*  15.000*  64.100* 

• .001*  360.0U0*  6,750*  ,000*  -54.950*  .000* 

• 2>i2l*  -50,570*  64,000*  1 1.060*  •35,600*  -5,570* 

• 145.700,  180.000*  ,000*-l 02,000*  -90,00o*  ,000, 

•2m22*  -50.370*  64.000*  .11,060*  5.570*  35.600* 

• .oOO*  36,300*  .000*  102.000*  -90.000*  ,000* 

•2h23*  -62.990*  96,500*  ,000*  -6,000*  8,000* 

• -5U.900.  .000*  ,000*  ,000*  5,100*  .OoO* 

D*T  A (No-SH»-  ( 1)  ♦ (ST4UC(I  . J)  * J»1  ♦ ll)*lU(n*NTYP(l)*l*24» 

•2H2u,.lh7,875*  95,725*  6,000*  ,000*  64,500* 

• .001,  360,000*  10,000*  ,000*  95,100*  ,000* 

•2h25*-167,675*  95.725*  .6,000*  .000*  64.500* 

• .001,  560,000*  10,000*  .000*  95,100*  ,000* 

•2rt26.  -63,000*  64,000,  l8,000*  -24,450*  ,000* 

« .87,500,  ,000*  ,000*  ,000*  5,100*  -90,000* 

«2h27,  -63,000*  64,000*  -16,000*  ,000*  24,450* 

« -87.500*  *000*  .000*  ,000*  5,100*  90,000* 

•2h26.-167,530*  105,675*  ,000*  -6,000*  8,000* 

• .000*  25,350,  ,000*  .000*  5,100*  ,000* 

•2h29*. 251.000*  66,000*  16.000*  ,OuQ*  41,000* 

• .000*  63.670*  .Ono*  .000*  ,000*  -90,000* 

«2h3o,.251 .000*  68.000*  .i6,000*  -41,000*  .000* 

• .000*  83*670*  .000*  .000*  ,000*  90.000* 

•2h31 ,-251 ,000*  95,675.  6,000.  ,000*  63,670* 

• *001,  360.000*  6,820*  ,000*  90,000*  .000* 

DATA  (NUms«F(  n * (STrtUCC  I . J)  . J»l  * 1 I ) * IS(1 ) .nTYPH  ) ♦ T«52* 

«2h32*-251  .000  * 95.675*  -8.000*  .000*  63.670* 

• ,001*  360,000*  6,820*  .000*  90,000*  ,000* 

a2h33*-200.000«  1o5.675*  ,000*  -6,000*  8,000* 

• ,000,  32,670*  ,000*  ,000*  ,000*  ,000* 

•2n34.-586, 170*  66,000*  , 50 0 , -335 , 250 ♦ - 1 0 0 , 50 0 ♦ 

• 173.020,  160,000*  ,000*  90.000*  90,000*  -3.000* 

*2435.-586,170*  66.000*  - . 500  * -3 35 . 250 • • 1 00 . 50 0 « 

• 180,000,  166,960*  ,000*  90,000*  -90,000*  -3,000* 

«2H3o*-596.00n*  69,203.  . OOO • -34 7 . 630 • • 1 1 0 . 330  * 

• 177.040.  162.960*  .000*  90.000*  180,000*  -6,960* 

•2h37.-197,000*  95, POO*  l6,000*  ,000*  17,200* 

A .001,  360.000*  3.000*  .000*  -90,000*  .000* 

•2h36*-197,000*  95,000*  -l8,0o0*  .000*  17.200* 

A .001.  360.000*  3.000*  .000*  -90.000*  .000* 

a2h39.-197.000*  76,800*  l6,000*  .000*  17,200* 

A ,001.  360,000*  3,000*  ,000*  -90,000*  ,000* 


23)/ 

1 * 

1 * 

1* 

5* 

5* 

3* 

3* 

1 * 

31)/ 

4* 

4* 

1 « 

1 « 

1* 

1 * 

1* 

5* 
39)/ 

5* 

1 * 

3* 

3* 

3* 

5* 

5* 

5* 
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1 


- UNCLASSIFIED 

® 

data  (NUMSHf.  ( I)  » (J»TWUC(I . J)  ♦ J»1  tn)  »I6tI)  »><TVP(  n / 


• 2h40 

♦-197.000I  76, MOO 

* .18 

.000*  ,000*  17.200* 

« 

.001,  36fl.0u0«  3 

,000* 

,000*  -90 

.000*  • 

000* 

5* 

If 

• 2h4  1 

«.4H5,670f  66.000 

,000 

* ,000 

« 200.000* 

» 

*001,  360.000*  5 

.000* 

,000*  90 

,000.  , 

000* 

4 * 

1 f 

«2hU2 

*.465.670*  66,000 

,000 

• .000 

* 180.000* 

« 

.001.  360.000*  5 

,000* 

,000*  -90 

• OOo*  , 

000* 

6 « 

If 

«2HMi 

*.485,670*  68,000 

.000 

* -5.750 

* 5.750* 

A 

.000,  13.100* 

,000* 

.000*  90 

.000*  * 

000  * 

If 

If 

*2h44 

*.597,470*  183,800 

,000 

* 50.400 

* 126*800* 

• 37 

.000*  51.000* 

,000* 

,000  * 

.000*  -90, 

000* 

3f 

1 f 

• 2Ha's 

*.520,670*  119,650 

,000 

* .000 

* 14,750* 

A 

,001*  360. OUO*  1 

,000* 

,000* 

,000*  .90, 

000* 

4* 

1 f 

A^Ha^ 

*.520.670*  119,650 

* 14 

,750 

* .4,625 

* 4,625* 

A .52 

.500.  52.5o0« 

,000  * 

,000*  -45 

,000*  -90, 

OUO* 

If 

1 f 

a2hu7 

*.397.000.  56,530 

.000 

* .41.330 

* 41.330, 

♦ -21 

,40u*  .000* 

,000* 

,000* 

.000*  . 

000* 

1 f 

1/ 

DATA 

fNUf-SPP  (1)  * (ST»UC(  t*  J) 

* J*l 

* 1 1 ) * iftU)  *NTVP(  n • 

IM48 

f 54)  / 

A2HU0 

*.251,000*  27,000 

,000 

* *18.000 

* 18,000* 

A 

•OOo*  166.000* 

, OOO  * 

,000* 

.000*  . 

000* 

1 f 

1 f 

a2h4V 

*.117.000*  27,000 

* to 

,000 

o 

c 

• 

9 

• 

* .000* 

A 171 

.040.  180.000* 

,000* 

90 

.000*  90 

.000*  . 

000  * 

3f 

1 t 

a2h50 

*•117, UOP*  27,000 

* -10 

,000 

« .000 

* 34.400* 

A 

.OOg,  6.9o0* 

.000* 

-90 

,000*  90 

.000*  * 

000  * 

3f 

1 • 

a2hSI 

* -83,000*  27,000 

,000 

. . 10,000 

* 10,000* 

A 

.000*  5.380* 

,000  * 

.OoO*  90 

.000*  , 

000* 

If 

1 f 

a?h52 

*•117,400*  27,000 

,000 

f .10,000 

* 10.000* 

A 

.OOO*  34,810* 

,000* 

.000*  8 

.960*  , 

000* 

If 

1 f 

a2m53 

*•200,000*  127,350 

,000 

. ,000 

* 25*270* 

A 

,001*  560,000*  1 

,000* 

.000* 

.000*  , 

ooo* 

4f 

1 f 

A2n5a 

**200,000*  152.620 

.000 

* .13,000*  13,000* 

A«2fe4 

,00o*  264, OgO* 

,000* 

45 

.000* 

• 000*  . 

000* 

If 

1/ 

Data 

(nohshf (1) * (5TWUC( I* J) *J*1 

*ii)*iii(n*NTvp(i)* 

I«55 

f61)/ 

a2m55 

*-382,280*  56.330 

.000 

* -14,720 

* *000* 

A 109 

,600,  250,400* 

,000* 

• 90 

,000* 

.000*  , 

ooo* 

3f 

1 f 

a2h5»> 

*-215.720*  58,690 

.000 

* .61.940 

* 61,940* 

A 

.000,  30.300* 

.000  * 

,000*  -14 

,000*  • 

ooo* 

If 

If 

a2»i57 

*.215,720*  56,690 

,000 

* -61.940 

* 61*940* 

A 

•UOU.  31.0O0* 

, OOO  * 

,000*  -7 

,000*  . 

ooo* 

1 f 

1 f 

a2m5m 

*.186,120*  66,070 

* 6l 

,940 

* .000 

* 5,000* 

A 

,001,  560.0o0* 

,000* 

,000* 

,000*  -90, 

ooo  * 

2f 

If 

a2m59 

*.186,120*  66*070 

♦ .61 

,940 

* .000 

* 5,000* 

A 

.001*  360.000* 

,000* 

,000* 

.000*  90* 

ooo* 

2f 

1 f 

A2MhU 

♦-215.720*  58,690 

* 6l 

,940 

* .000 

* 30.500* 

A 95 

,000,  113.000* 

,000* 

.000* 

,000*  .90, 

ooo. 

2f 

If 

A2Hh  1 

*.2l*.,7?0*  58,h90 

* .6 1 

,940 

• .000 

* 30.500* 

A 67 

,000*  M5*OoO* 

,000* 

.000* 

.000*  90. 

ooo* 

2f 

1/ 

A-A 


UNCLASSIFIED 


UNCLASSIFIED 


DATA  (NJmSWF  ( i)  I (ST«UC(  I#  J)  ♦ J«1  f 1 n ♦ Itt(I)  »NTVP(  I)  I 

«2H62*.ld3.130t  10b,675«  .000»  9.450* 

« .001,  360.000*  13.100*  .000*  -34.000*  .000*  4*  1* 

*2H63*-193.3S0*  120. AOO*  .000*  .000*  8.H50* 

« *001*  360.000*  56.000*  .000*  146.000*  .000*  5*  1* 

»2m64*.193.350*  120.800*  .000*  -13.100*  13.100* 

* *ooo*  e.660*  .000*  .000*  56.000*  .000*  1*  1* 

a2h65*«193.350*  120.600*  li.lOO*  .000*  16.000* 

* .000*  34.O0O*  .000*  .000*  .000*  -90.000*  i*  1* 

a2h66*-193.350*  120.600*  •13.100*  -lb. 000*  .000* 

8 146.000*  160.000*  .000*  .000*  .000*  90.000*  3*  1* 

«2H67*>29^.6()0*  6b. 000*  .000*  -59.500*  .000* 

* 11b. 063*  136. b76*  .000*  14.632*  .000*  -75.644*  3*  1* 

*2h66*-295.6(iO  * 6b.000*  .000*  .000*  54.500* 

* 43.124,  61,937*  ,000*  -14,832*  ,000*  75,644*  3*  1/ 

UATA  (NUMS«KI)*(5T(?UC(I*J)*J«l*ll)*Ili(I)*NrYPCI)*l«69*741/ 

•2h69*-193, 350*  120,600*  l3,100*  -54,500*  ,000* 

* 116,063*  136,b76*  ,000*-! 65, 168*  ,000*  75.644*  3*  1* 

«2H7u**193.3S0*  120.600*  ,l3,100*  ,000*  54,5oO* 

* 43,124,  bl,937*  ,000*  165,168*  ,000*  -75.644*  3*  1* 

♦2h7i *-195,350*  120,600,  i3.100,  -52,600*  ,000* 

« 135.000,  180.000*  .000*  IbO.OOO*  ,000*  90,000*  3*  1* 

*2h72*-195.350*  120.600*  •l3,100*  -52.600*  .000* 

* 180,000*  225,000*  ,000*  ,000*  ,00O*  90,000*  3*  1* 

a2h73*-167.720*  120.800*  .000*  ,000*  14,000* 

« *001,  360.000*  .000*  ,000*  .000*  ,000*  2*  1* 

* 2H7  i *-205,720  * 120,80  0*  ,000*  -14,000*  14,000* 

« ,000,  18.000*  .000*  .000*  .000*  ,000*  1*  1/ 

UATA  iNUHSPf  (I)  * (STPlJCf  I * j)  ♦j»i*ii)*iu(i)*NTyp(n*i«75*bn/ 
*2h75*-245,720*  120,600*  ,000*  -40,000*  .000, 

* 160.700*  199,300*  ,000*  90.000*  .000*  .000,  3*  1* 

* 2h7 6 * -20 0 . 0 0 0 * 127.350,  .000*  .000*  10.650* 

« .001,  380.000*  ,000*  ,000*  .000*  .000*  2*  1* 

♦2m77*-200,000*  152,620*  .000*  25,270*  32,000* 

« .001,  360,000*  22.750*  ,000*  180. OOO*  .000*  5*  1* 

#2>i7B»-25l  ,000*  66,000*  8,0i>0*  ,000*  83,6  70* 

* *001  * 360.000*  10, 000*  .000*  90,000*  ,000*  4*  1 * 

4>2h79*.251 ,000*  66.000*  -6.000*  .000*  63*670* 

* *001*  360.000*  10.000*  ,000*  90,000*  ,000*  4*  1* 

«2h80*-251 .000*  66.000*  6.000*  .001  * 160.000* 

* *001,  360.000*  10.000*  .000*  ,000*  ,000*  6*  1* 

»2ri6l  *-251 .000*  66.O0U*  .6.000*  *001*  160.000* 

* .001,  5h0,0u0*  10,000*  ,000*  ,000*  ,000*  6*  1/ 
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UNCLASSIFIED 


UNCLASSIFIED 


I 


UNCLASSIFIED 
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M 
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i 

\ 
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5 PROGRAM  AH 1G< OUTPUT) 

6 PRINT**  AH-IG  FLIGHT/TURBIN  MODEL  OPERATING  CONDITIONS  * 

IO*C  UPDATED  3/8/73  TO  INCLUDE  PHILLIPS  INTEP0LATI0N  AND  ROT0R 
20  INTEGER  THROST*HEL0GW 

25  INTEGER  WT*TABLE 

30*C  THR0ST  = THROTTLE  SETTING"  (INTERGER) 

AO*C  I = CRUSE 

50*C  2 = INTERMEDIATE  CRUSE 

60*C  3 = MAXIMUM  SPEED 

65*C  A 3 MAXIMUM  INOUKANCE 

70  THK0ST=I 

75*C  HELOGW  = HELICOPTER  GROSS  WEIGHT*  LBS  (INTERGER) 

80*C  VALUES  = 6000*6500*7000*7500*8000*8500*9000*9500 

85  HELOGW  » 8000 

90*C  A 3 ALTITUDE*  FEET  (REAL) 

100  A32000. 

nO*C  TEMP  3 AMBIENT  AIR  TEMPERATURE*  DEG  CENTIGRADE  (REAL) 

120  TEMP=15. 

130  DIMENSION  HEIGHT(  13) 

160  DIMENSION  V1T4( 1 3) * V2T A( 1 2) * V3T A( 1 I ) * V4T4( 1 0) * VST A( 9 ) * V6T A( 8 ) * 
170*ALT(4) 

180  DIMENSION  QITK 1 1 ) * Q2T 1 ( 1 0) * Q3T 1 ( 9 ) * OAT  1 (8 ) * 05T I ( 7 ) * 06T I ( 6 ) , 
190*07T1(5)*Q3T1(4) 

200  DIMENSION  0IT2( 1 1 )*02T2( 1 0) * 03T2( 9) * 04T2(8 ) * 0ST2( 7 ) * 06T2( 6 ) * 
210*07T2(5)*08T2(4) 

220  DIMENSION  Q1T3( I 1 )*02T3( 1 0) « 03T3( 9 ) * 04T3(8 ) * 0ST3( 7 ) * 06T3( 6) * 
230+07T3(5) *08T3( 4) 

240  DIMENSION  0 I T4( 1 3 ) * Q2T4( I 2) 

242  DIMENSION  03T4( 1 1 ) * 04T4( 1 0) * 05T4( 9 ) * 06T4(8 ) * 

250+Q7T4(8)*08T4(7) 

260  DIMENSION  VITK ll)*V2Tl( 1 0) * V3T 1 ( 9 ) * V4T 1 (8) * VST  1 ( 7 ) , V6T 1 ( 6) * 
270»V7TI(5)*V8T1(4) 

280  DIMENSION  V1T2( 1 1 ) * V2T2( 1 0) . V3T2( 9 ) * V4T2( 8 ) » V5T2( 7 ) * V6T2( 6) * 
290*V7T2(5)*V8T2(4) 

300  DIMENSION  V1T3( 1 I )*V2T3( 1 0) . V3T3( 9) * V4T3( 8) . V5T3( 7 ) . V6T3( 6) * 
3I0+V7T3(5)*V8T3(4)* 

320*V7T4(8)*V8T4(7) 

330  DIMENSION  0 ATO( 3) * 0 AT4( 3) *0 AT8( 3 ) *OAT 1 2 ( 3) 

340  DIMENSION  GW(3) 

350  DIMENSION  VEL( 1 0) * PI TCH( 1 0) 

360  DIMENSION  S0( 5) * W I ( 5) *W2( 5) * W3( 5) * W4( 5) *W5( 5) 

370  DIMENSION  U 1 ( 5) * U2( 5) » U3( 5 ) * U4( 5 ) *U5( 5 ) 

380  DIMENSION  W9(5)*U9(5) 

390  DIMENSION  FK5) 

400  DIMENSION  A0( 5) * T0( 5) * D 1 ( 5 ) 

410  DIMENSION  T2(9)*CI(9)*C2(9)*C3(9) 

420  DIMENSION  R1(6)*R2(6) 

430  REAL  Ll(  5) 

440  REAL  MI*M2*L 

450  DATA  (VEL(I4)*I4*I* 10) /0.» 10. *20. *30. *40. *50. *60. *70. *80. *90./ 
460  DATA  (PITCH! 14) * 1 4= I * 1 0) / . 45* . 20* - . 25* - . 90* - 1 .7* -2. 5* -3. 7* - 5. 05* 
470*-6.35*-8./ 

480  DATA  (ALT(I5)*I5*l*4)/0. *4000. *8000.* 12000./ 

490  DATA  (GW( 16)* I6=l*3)/5000. *7000. *9000./ 

500  DATA  (0ATO(I7)* I73i,3)/-40.. I0.*50./ 
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510  DATA  <0AT4( I8)> I8  = l>3)/-40.  . I 0. #50./ 

520  DATA  <0AT8CI9>#I9=1#3)/-AO..  10.#50./ 

530  DATA  (0ATI2(I 10)#I 10=l#3)/>40.« I0.#20./ 

540  DATA  (SOCI I )# I I = l#5)/200.# 400.*600. #800.# 1000./ 

550  DATA  (Wl(  I 1 >#1 1 = 1#5^/6.83#8.^#9.5S>#  10.35#  1 1 .05/ 

560  DATA  <W2(I1>#I1=1#5)/6.10#7.55#8. 55.9.30.9.99/ 

570  DATA  <W3CIl>#Il=I#5)/5.7#7. 0.7. 9.8. 7.9.4/ 

580  DATA  (W4( I I ># I 1 = 1 #5)/4.9#6. 0.6. 75.7. 40.7.80/ 

590  DATA  CW5CIl)#Il=l#5)/4.3#5.3#6.0#6.5#6.7/ 

600  DATA  <Ul(12)#I2=l#5)/263.#373.#470.,560..640./ 

610  DATA  (U2( I2># 12=1 #5)/243. #350.# 440. #520.. 603./ 

620  DATA  (U3CI2)#I2=1#5)/215.#310.#395.#480.#570./ 

630  DATA  <U4( 12). 12=1 #5)/19 1 .#283.# 365. #453.# 560./ 

640  DATA  (U5a2)#I2=l#5)/175.,260.#345.#445.#545./ 

650  DATA  CFl(I3)#I3=l#5)/29.#50.#67.#82.#96./ 

660  DATA  (A0( 14). 14=1 #5)/0. #5000.# 10000.# 15000. #20000./ 

670  DATA  CT0<I4># I4=l#5)/519.#50l .#483.#465.#447./ 

680  DATA  <D1CI4>. I4=l#5>/. 00233# .00205, .001755# .001493# .0012681  / 

690  DATA  (LI < 14)# 14=1.57/1 .000# .832# .683# .564# .460/ 

700  DATA  (T2(15)#I5=l#9)/420.#440.#460.#480.#500.#520.#540.#560.#580./ 
710  DATA  (C 1( 15). I5=l#9>/.355# .290# .22#  > 1 45# . 07# - . 005# - . 07# - . 13  5# 19/ 
720  DATA  (C2( 15). 15=I#9>/. 44# .35# .26# .17#. 08 #-.01 #-.09#-. 16# -.23/ 

730  DATA  (C3(I5)#I5=1#9>/73.#57.#41.#26.# 1 3. # - 1 . # - 1 3 . # -24 . # -33. / 

740  DATA  (Rl(I6)#I6=l#6)/400. #800.# 1200.# 1600. #2000. #2400./ 

750  DATA  (R2( I6># I6=l#6)/1385.# 1464.# 1550.# 1647.# 1763.# 1 920./ 

760  DATA  G/32.2/ 

770  DATA  H/.24/ 

780  DATA  E/778./ 

790  DATAOIEIGHTCKl )#K1=1# 1 3 )/0. # 2000. # 4000. # 6000. # 8 000. # 10000.# 
800+12000.# 14000.# 16000.# 18000. # 20000 .# 22000. # 24000 . / 

810  DATA(05T4(K1 )#K1=1#9)/19.0# 1 8 .8# 1 8 . 6# 18 . 7# 1 9 . 0# 1 9 .8 # 2 1 . 2# 23 . 5# 
820+27.4/ 

830  DATA(Q6T4(K1 )#K1=1#8)/19.9#19.8#19.8#20.2#21.0#22.4#24.8#28.7/ 

840  DATA(Q7T4<K1 >#K1=1#8)/20.9#21 . 0# 2 1 . 3# 22. 1 # 23. 5# 26. 0# 29 . 3# 35. 9/ 

850  DATAC  08T4CK1 ) # K 1 = 1 # 7 ) /22 . 1 # 22. 5# 23 . 2# 24 . 6# 27 . 0# 30. 8#  36 . 7/ 

860  DATA<  Q1T2<KI >#K1  = 1# 1 1 > /44. 0# 4 1 . 6#  40. 3# 38 .7# 36. 2# 33 . 9# 

870+32.7,31 .4# 30. 0,29.2,27.4/ 

880  DATAC V2T2(K1 ) #K1=1# 1 0) / 1 57 . # 1 52 . # 1 48 . # 1 44. # 1 38 . # 1 32 . # 

890+127.# 122.# 1 14.# 106./ 

900  DATAC Q2T2( K1 ) #K!  = 1# 1 0) / 44 . 1 # 4 1 . 7 # 40. 5# 38 .9# 36 . # 34. 4# 

9 10+33. 0,32.3# 31 .1,30.8/ 

920  DATAC V3T2CK1 ) #K1  = 1,9)/ 156.# I 52 . # 1 48 . # I 43 . # 1 37 . # 1 32 . # 1 24. # 

930+1 17.# 1 10./ 

940  DATAC  03T2CK1 )#Kl  = l#9)/44. 1 # 4 1 . 9# 40. 6#  39 .2# 37 . 0# 35 . 5# 34. 0# 32 . 9# 
950+33.2/ 

960  DATAC V4T2CK1 )#K1  = 1 #8)/l 56.# 1 52. # 1 47 . # 1 4 1 . # 1 35 . # 1 29 . # 1 2 1 . # 1 1 3 . / 

970  DArA(04T2(Kl)#Kl=l#8)/44.2#43.0#40.9#38.6#37.2#36.5#35.4#35.6/ 

980  DATAC V5T2CK1 )#K1= 1#7)/ 155. # 1 5 1 . # 1 45 . # 1 40. # 1 32. # 1 24. # 117 . / 

990  DATAC  05T2C K 1 ) # K 1 = 1 # 7 ) /44. 3#  43 . 1 # 4 I . 1 # 39 . 8# 38 . 2# 37 . 1 # 37 . 4/ 

1000  DATAC V6T2CK1 )#K1 =1#6)/154. # 1 48 . # 1 44. # 1 37 . # 129 . # 12 1 . / 

1010  DATAC 06T2CK1 ) # K 1 = 1 # 6 )/44. 3# 42. 2# 42 . 2# 40. 8# 39. 6# 39 . 9/ 

1020  DATAC V7T2CK1 ) # K 1 = 1 # 5 > / 1 52. # I 47 . # 1 40 . # 134.# 125./ 

1030  DATACQ7T2CK1 )#K1  = 1#  5)/44.4#  43 . 4#  42. 2# 42. 1 # 4 1 . 7/ 

1040  DATAC V8T2CK1 ) # K 1 « 1 # 4 ) / 1 50. # I 45 . # 1 37 . # 1 30./ 

1050  DATAC08T2CK1 >#Kl3]#4)/44.5#44.3#43.4#44.3/ 
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1060  DATACVITACKI ),KI  = I« 1 3 > /5S . * SS . « 55. . 55. « 55. * 56. # 56 . * 56. * 55 . < 55. « 
1070+5A..52..48./ 

1080  OATACOITACKl  )«K|-U  I 3)  / 1 6 . 3*  1 5 . 8 > I 5 . 3«  I 4. 9*  I 4.  5*  1 4. 2<  1 4. 0/  1 4. 0. 
10904’ 14.  I,  14.5«  15.4<  I7.0>  19.7/ 

1 100  0ATA(V2T4(KI ).K1b1< 1 2) /57 . > 57 . # 57 . , 58 . > 53 . « 58 . « 58 . « 57 . « 56 . # 55 . « 
11 10*53. .49./ 

1120  DATA(Q2T4(K1 ).KI  = 1. 1 2) / I 6 . 9. 1 6 . 4> 1 6. 0> 15 .6. 15 . 3. 1 5. 1 . 1 5. 1 , 1 5. 3. 
1130*15.9. 16.9.18.8.21.9/ 

1140  DATA(V3T4(K1).KI«1. 1 1 ) /59 . . 60. . 60. . 60. . 60. . 60. . 59 . . 58 . . 57 . . 55 . . 
1150*51 ./ 

1160  0ATA(03T4(KI ).Kl3|. 11>/I7. 5. 17.1.16.7.16.5.16.3.16.3.16.6. 17.2. 

1 170*18.4.20.5.24.0/ 

1180  0ATA(V4T4CK1).K1b1. 1 0) /62 . . 62. . 62. . 62. . 62. . 6 1 . . 60. . 59 . . 56. . 52 . / 

1 190  DATA(Q4T4CK1 >.Klcl. 10)/18.3. 1 7 . 9. 1 7 . 6. 1 7 . 4. 1 7 . 5. 1 7 . 8. 1 3 . 5. 1 9 . 8. 
1200*22.1.25.8/ 

1210  OATA( V5T4(K1 ).K1=1.9)/64..64..64..64..63..62..60..58..S4./ 

1220  0ATA(V6T4(K1 ).K1s1«8)/66..66..66..65..64..62..59..56./ 

1230  DATA< V7T4<K1 ) . K 1 = 1 . 3 ) /67 . . 67 . . 67 . . 66 . . 64. . 6 1 . . 57 . . 52 . / 

1240  DATA(V8T4<K1 ) . K 1 = 1 . 7 ) /69 . . 68 . . 67 . . 66 . . 63 . . 60. . 54 . / 

1250  DATA  (V1T1(K1>.K1c1.11>/153..146..141..136..129..123..119..114.. 
1260*108.. 103. .97./ 

1270  DATACQITICKI ).K1=1. 1 1 ) /4 1 . 1 . 37 . 3. 35 . 2. 33 . 1 . 30. 4. 28 . 0. 26. 9. 25.9. 
1230*24.6.24.5.24.8/ 

1290  DATA(V2T1CK1).K1  = 1.  10/153..  1 46.  . 1 4 1 . . 1 35.  . 1 29 . . 1 2 . . 1 1 7 . . 1 1 3 . . 
1300*106. .99./ 

1310  DATA(Q2TKK1  ).K1  = 1.  10>/41 .2.37.4.35.4.33.3.30.7.28.4.27.3.27. 0. 
1320*26.3.26.9/ 

1330  DATA(  V3T 1 ( K 1 ) . K 1 s 1 . 9 > / 1 53 . . 1 45 . . 1 40. . 1 34. . 1 27 . . 1 22.  . 1 1 5. . 
1340*108.. 103./ 

1350  DATA<Q3T1 <K1 > . K 1 = 1 . 9 ) /4 1 . 2. 37 . 6. 35. 6. 33. 6. 3 1 . 1 . 30. 0. 28 . 5. 27 . 9 . 
1360*29.5/ 

1370  DATAC V4T1 (K1 ).Klal .8>/152. . 1 47 . , 1 39 . . 1 3 1 . . 1 25. . 1 2 1 . . 1 1 3 . . 1 03 . / 
1380  DATACQ4T  KKl ).K1 =1.8 1/41.4.39.3.35. 8. 32. 5. 3 1.5. 3 1.3. 30. 6. 32.3/ 
1390  DATA(V5T1CK1).K1  = 1.7>/151 .. 1 46 . . 1 37 . . 1 3 1 . . 124.. 1 16..  1 1 1 ./ 

1400  DATACQ5TKK1  >.K1  = 1.7  )/41 . 5. 39 . 5.  36 . 0.  34. 3.  32.8. 32.  1 . 34. 0/ 

1410  0ATA(V6T1CK1>.K1  = 1.6)/150.. 1 4 1 . . 1 38 . . 1 29 . . 1 2 1 . . 1 1 6 . / 

1420  DATA(06T1(K1 ) . K 1 = 1 . 6 ) /4 1 . 5. 37 . 9. 37 . 9. 35.7. 34. 9. 36 . 9/ 

1430  DATA( V7T  KKl ).K1  = 1.5)/ 148. . 1 42 . . I 34. . 1 27 . . 1 20. / 

1440  DATA<Q7T1 (Kl >.K1=1.5>/41 . 6. 39 . 9. 37 . 9. 37 . 9. 38 . 6/ 

1450  DATA(V8TKK1  ).K1  = 1. 41/146. .141. .132. .126./ 

1460  DATA<Q8TKK11.K1  = 1.41/41.8.41 .5,39.9.41.7/ 

1 47  0 DATA< V1T2(K1 1 . K 1 = 1 , 1 1 1 / I 57 . . 1 52 . . 1 49 . . 1 45 . . 1 39 . . 

1480* 134..  129.. 124.. 1 18..  1 1 1 .. 1 01 ./ 

1490  DATACV1T3CK1 l.Kl=l. 1 1 1 / 1 6 1 . , 1 59 . , 1 56 . . 1 53 . . 1 49 . . 1 44. . 1 39 . . 
1500*134.. 127., 120..  106./ 

1510  0ATA(0IT3(K1 1 . K 1 ■ 1 , 1 1 1 /47 . 5. 47 . 5. 47 . 5. 47 . 1 . 45. 2. 43. 3. 4 1 . 4. 
1520*39.5,37.6.35.4.30.4/ 

1530  OATAC V2T3CK1 1 . K 1 = 1 . 1 0 1 / 1 6 1 . , 1 59 . , 1 56 . . 1 53. . 1 48 . . 1 43 . . 1 38 . . 
1540*130.. 123.. 1 13./ 

1550  0ATA(02T3(K1 ),K1=1. 10>/4  .5.47.5,47.6,47.1.45.3.43.4. 

1560*41 .4.39.5.37.5.35.6/ 

1570  DATA<V3T3(K1 ),K1«1.9)/160..  1 58 . , 1 55. , 1 52. , 1 47 . . 

1580*141 .. 134.. 126. . 1 16./ 

1590  DATA(03T3<Kl>.Kl*l,9)/47.5,47.5.47.5.47.2.45.3.43.3. 
1600*41.4.39.5.37.5/ 
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1610  DATA<V4T3CK1)*K1  = I#8)/160.# 1 57 . # 1 54. » 1 5 1 . . 1 45. > 1 37 . * 1 29 . # 11 9 . / 
1620  OATA(04T3(K1 >«K1  = l*8>/47.5«47.5/47.6>47. 1 . 45 . 3.  43 . 3. 4 1 . 4> 39 . 5/ 
1630  DATA(V5T3<K1 )#K1  = 1,7)/159..  1 56. / 1 53. . 1 48 . . 1 4 1 . , 1 33. . 1 22 . / 

1640  DATA(Q5T3(Kl>#Kl  = l#7)/47. 6, 47.6, 47.6, 47. 1.45.3.43.3#  41 .4/ 

1650  UATAC V6T3CK1 ),K1=1,6)/ 157., 154.,13!., 1 45., 13£,, 126./ 

1660  DATA<e6T3(Kl ),Kl=l,6)/47.5,47.5,47.5,47.2,45.3,43.3/ 

167  0 DATA(V7T3(Kn,Kl  = l,5)/156.,  1 52  .,  1 47  . , 1 40.  , 1 30.  / 

1680  DATA(Q7T3(K1 ) , K 1 = 1 , 5 >/47 . 6, 47 . 6, 47 . 6, 47 . 1 , 45. 3/ 

1690  DATA(V8T3CK1),K1  = 1,4)/154.,  1 49 . , 1 42. , 1 34. / 

1700  DATA(  esT3C  K 1 ) , K 1 = 1 , 4 ) /47 . 5,  47 . 5,  47 . 5,  47 . 2/ 

1701  DATA  PI/3. 1415926535/ 

1702  DATA  DTR/0. 0174532925/ 

1703  DATA  CHGRD/2.25/ 

1704  DATA  BLADES/2./ 

1705  DATA  RADIUS/22./ 

1706  DATA  R0TSPD/5.4/ 

1707  DATA  DRAG/0.0083/ 

1708  DATA  PWREFF/0.85/ 

1709  DATA  TILT/0.0/ 

1710  T = 15.  - 2.+A/1000. 

1720  D=TEMP-T 

1730  B=-<D*25. )*D*<D- 10. )*<D-30. )*CD-40. )/15./40./50./70./80. 

1740  B=B*3. 28571 

1750  B=B+<D+40. )*D*CD-10.)*ID-30. )*(D-40.)/15./25./35./55./65.*2. 

1760  B=B-(D+40. )*(D*25. > +D*< D-30. ) *<D-40. ) /SO. /35. / 1 0. /20 . /30. 
mo  B=B-*-<D  + 4Q.>*(D+25.  >+D»t.tD-10.>*<D-40.  )/  « 0. /55. /30. /20.  / 1 0.  *2. 7 1 429 
1780  DELP  = B-(D  + 40.)*(D  + 25.  )*D*(D-10.)*(D-30.  )/8  0./65./40./30./10.’t'3.571 
1790  A = A ♦ 1000. ♦DELP 
1800  T = TEMP+9./5.+492. 

1810  WT  = 1 ♦ (HEL0GW  - 6000)  /500 

1820  TABLE  = (THR0ST-1  )*8  ♦ WT . 

1830  G0  T0  <1,2,3,4,5,6,7,8,9,10,11,12,13,14,15.16,17,18,19,20, 

1840+-2 1,22,  23, 24,  25, 26,  27, 28, 29, 30,  3 1,32),  TABLE 
1850  1 CALL  C0NFRA( 1 1, HEIGHT, VlTl.A.V) 

1860  CALL  C0NFRA< 1 1, HEIGHT, aiTl, A, 0) 

1870  G0  T0  199 

1880  2 CALL  C0NFRA< 1 O.HEI 6HT , V2T 1 , A, V) 

1890  CALL  C0NFRA< 10, HEIGHT, Q2T1,A,0) 

1900  G0  T0  199 

1910  3 CALL  C0NFRAC  9,HEI GHT, V3T 1 , A, V) 

1920  CALL  C0NFRAC  9,HEI GHT, Q3T 1 , A, Q) 

1930  G0  T0  199 

1940  4 CALL  C0NFRA<  8,HEI GHT, V4T 1 , A, V) 

1950  CALL  C0NFRA(8, HEIGHT, Q4T1, A, Q) 

1960  G0  T0  199 

1970  5 CALL  C0NFRAC  7, HEI GHT, VST  1 , A, V) 

1980  CALL  C0NFRA<7, HEIGHT, 05T1,A,Q) 

1990  G0  T0  199 

2000  6 CALL  C0NFRA(  6,HE I GHT, V6T 1 , A, V> 

2010  CALL  C0NFRA<  6,HEI GH T, 66T 1 , A, 0) 

2020  G0  T0  199 

2030  7 CALL  C0NFRA(  5, HE  I GHT, V7T 1 , A, V) 

2040  CALL  C0NFRA(  5,HE I GHT , 07T 1 , A, 0) 

2050  GO  T0  199 

2060  8 CALL  CONFRAC  4,HEI GHT, VST  1 , A, V ) 
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2070  CALL  C0NPRAC  4«HEI GMT. Q8T 1 . A. 0) 

2080  60  T0  199 

2090  9 CALL  C0NPRA( 1 1 » HE  I GHT. V I T2. A. V > 

2100  CALL  C0NERACI 1.HEIGHT.01T2.A.Q) 

2110  G0  T0  199 

2120  10  CALL  C0NFRAC1O.HEIGHT.V2T2. A# VI 
2130  CALL  C0NFRA( 10.HEIGHT.Q2T2.A.Q) 

2140  G0  T0  199 

2150  11  CALL  C0NFRAC  9.HE I GHT« V3T2. A. V) 
2160  CALL  CONFRAC  9. HEI GHT. 03T2. A» Q) 

2170  G0  T0  199 

2180  12  CALL  C0NFRA(  8. HE  I GHT. V4T2. A. V) 
2190  CALL  C0NFRA{  8 .HE  1 GHT. Q4T2. A. Q) 

2200  G0  T0  199 

2210  13  CALL  C0NFRA<  7. HE IGHT. V5T2. A. V) 
2220  CALL  C0NFRA< 7. HEI GHT. 05T2. A. Q) 

2230  G0  T0  199 

2240  14  CALL  C0NFRA<  6.HE IGHT. V6T2. A. V> 
2250  CALL  C0NFRA<  6. HEI GHT. Q6T2. A. Q> 

2260  G0  T0  199 

2270  15  CALL  CONFRAC  5. HE  I GHT. V7T2. A. V) 
2280  CALL  C0NFRA(  5.HEI GHT. Q7T2. A. Q) 

2290  60  T0  199 

2300  16  CALL  CONFRAC  4.HEIGHT. V8T2. A. V) 
2310  CALL  C0NFRAC  4.HEI GHT. Q8T2. A. Q) 

2320  G0  T0  199 

2330  17  CALL  CHNFRACl 1 .HEIGHT. VI T3. A. V) 
2340  CALL  C0NFRA( 1 I .HEI GHT. 0 1 T3. A. Q> 

2350  G0  T0  199 

2360  18  CALL  C0NFRA( 1 0. HEI GHT. V2T3. A. V) 
2370  CALL  C0NFRA( 1 0. HEI GHT. 02T3. A. 0) 

2380  G0  T0  199 

2390  19  CALL  C0NFRA(  9.HEI GHT. V3T3. A. V) 
2400  CALL  C0NFRAC  9.HEI GHT. 03T3. A. 0) 

2410  60  T0  199 

2420  20  CALL  C0NFRAC  8. HEIGHT. V4T3. A. V) 
2430  CALL  C0NFRA(8.HEI GHT. 04T3. A. 0) 

2440  G0  T0  199 

2450  21  CALL  C0NFRA<  7. HE  I GHT. V5T3. A. V) 
2460  CALL  C0NFRA(7. HEIGHT. QST3.A.0) 

2470  G0  TO  199 

2480  22  CALL  C0NFRAC  6. HEI GHT. V6T3. A. V) 
2490  CALL  C0NFRA(  6.HEI GHT. Q6T3. A. 0) 

2500  G0  T0  199 

2510  23  CALL  C0NFRA(  5.HE I GHT. V7T3. A. V) 
2520  CALL  C0NFRA(  5. HE  I GHT. 07T3. A. Q) 

2530  G0  T0  199 

2540  24  CALL  C0NFRA<  4. HE  I GHT. V8T3. A. V) 
2550  CALL  CONFRAt  4. HEI GHT. 08T3. A. Q) 

2560  G0  T0  199 

2570  25  CALL  CONFRAC 1 3. HE  I GHT. V 1 T4. A. V) 
2580  CALL  C0NFRA( I 3. HEI GHT. 0 1 T4. A. 0) 

2590  G0  TO  199 

2600  26  CALL  C0NFRA( 12. HEIGHT. V2T4. A. VI 
2610  CALL  C0NKRA( 12. HEIGHT. 02T4.A.0) 
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2620  G0  T0  199 

2630  27  CALL  C0NFRAC 1 1 . HEX GHT. V3T4> A. V) 

2640  CALL  C0NFRA( II .HEI GHT. 03T4. A. 0) 

2650  G0  T0  199 

2660  28  CALL  C0NFRAC 1 0. HEI GHT. V4T4, A. V) 

2670  CALL  C0NFRA( 1 O.HEI GHT. 04T4. A. 0) 

2680  G0  T0  199 

2690  29  CALL  C0NFRA<9.HEI GHT> V5T4. A# V) 

2700  CALL  C0NFRA(9.HE1GHT»Q5T4.A>Q) 

2710  G0  TG  199 

2720  30  CALL  C0NFRA(8. HEIGHT# V6T4, A. V> 

2730  CALL  C0NFRA< 8. HE  I GHT# 06T4# A# G> 

2740  G0  T0  199 

2750  31  CALL  C0NFRAC3# HE  I GHT# V7T4. A# V) 

2760  CALL  C0NFRA< 8# HEI GHT# Q7T4# A# u) 

2770  G0  TO  199 

2780  32  CA1,L  C0NFRA(  7 #HE I GHT#  V8T4#  A#  V> 

2790  CALL  C0NFRAC 7 # HE  I GHT# 08T4# A# 0) 

2800  199  CONTINUE 

2810  A = A - 1000.*DELP 

2820  OTP  =>  Q 

2830  TC«  5./9.+CT-492.) 

2840  S«23. 1*0TP 

2850  CALL  C0NFRA( 1 0# VEL# PI TCH# V# BETA) 

2860  ALPHA  = (BETA  - TILT>«-DTR 

2870  V0=V*1.67 

2880  HEL  = HELOGW 

2882  CALI.  C0NFRA<5#  A0#T0#  A»T1) 

2384  CALL  CONFRA( 5# AO# D 1 # A# D) 

2886  CALL  CONFRA( 5# AO# L 1 # A# L) 

2890  SIGMAE  = CH0RD*BLADES/( PI *RADI US) 

2892  SPDKT0  = VO*C0S ( ALPH A) / ( 2 . ^PI *R0TSPD*RADI US) 

2894  PWREO  = PI ♦*4*D*R0TSPD**3*RADIUS*f5*DRAG 
2896  PWREO  = PWREG+S I GMAE^C 1 . +SPDRT0**2) 

2898  PWRAVL  = PWREFF+550. *S 

2900  VIN  = (PWRAVL  - PWREO) *COS( ALPHA) /HEL  + VO*SIN( ALPHA) 

2910  IF  (VIN.LT.O.)  VIN=.01 

2920  CALL  C0NFRA( 5# SO# W 1 # S# W9( I ) ) 

2930  CALL  C0NFRA( 5# SO# W2# S# W9( 2 ) ) 

2940  CALL  C0NFRA(5#SO#V)3#S*W9(3)) 

2950  CALL  C0NFRA( 5# SO# W 4# S# W9 ( 4) ) 

2960  CALL  C0NFRA( 5# SO# W 5# S# W9< 5 ) ) 

2970  CALL  C0NFRA( 5# SO# U 1 # S# U9 ( 1 ) ) 

2980  CALL  C0NFRA( 5# SO# U2# S# U9( 2 ) ) 

2990  CALL  C0NFRA( 5# SO# U3# S# U9( 3 ) ) 

3000  CALL  C0NFRA(5#SO#U4#S#U9(4)) 

3010  CALL  C0NFRA(5#SO#U5#S#U9(5)) 

3020  CALL  C0NFRA(5#S0#F1#S#F9) 

3030  CALL  CGNFRA(5#A0#W9#A#W8) 

3040  CALL  C0NFRA(5#AO#U9#A#U3) 

3050  F8»F9 
3090  D2=D*TI/T 
3100  M1»T 1/519. 

3110  M2=SGRT(M1 ) 

3120  CALL  C0NFRA(9#T2#C1#T1#C4) 
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3130  CALL  C0NFKA(9.T2,C2.T!#C5> 

3140  CALL  C0NPKA(9.T2,C3»T1,C6) 

3150  CALL  C0NPKAC9,T2,C1.T.C7) 

3160  CALL  C0NEKA(9>T2»C2.T.C8) 

3170  CALL  C0NFkA<9«T2»C3jT.C9> 

3180  K3=S/(L*M2) 

3190  CALL  C0NFRA(6*R1#R2#R3^K4) 

3200  K5=R4*T/519. 

3210  W6  = W8*< 1 .♦(C7-C4>/( I .+C4)) 

3220  U6  = U8*( I .♦(C8-C5)/(  1 .+05) > 

3230  F5=F8-(W8*V0>/G 

3240  F6  = F5+<L+C9-W8fC 1 .♦C7>*V0/G)-(L*C6-W8*CI .♦C4)*V0/G) 

3250  Cll-l.*U6/CV.'6*3600.) 

3260  V7=<G*F6/W6^2.*V0>/Q1 
3270  T7  = R5-V7**2/(2.*G*H*E) 

3280  A7=(W6*T7*01 >/(G*D2*T*V7) 

3290  D7  = 24.*Sf>RT(  A7/3. 1416) 

3300  PRINT  222#  A,  T»  THR0ST# HEL0GW 
3305  222  F0RMAT(//*ALTITUDE(FT)  = *#F12.4/ 

3310>*  AMBIENT  TEMPERATURE  <R)  = ♦#F12.4/ 

3315+*  THR0TTLE  SETTING  = *#14/ 

3320**  GROSS  WEIGHT  CLBS)  = ♦>I10) 

3330  PRINT  225#  V#  S#  V7#  T7#  07#  01#  BETA#  VIN 
3332  225  F0RMAU//*  VELOCITY  (KN0TS)  IAS  » ♦#F12.4/ 

3334+*  SHP  = *#F12.4/ 

3336  + t>  EXIT  VEL0SITY  <FT/SEC)  = *#F12.4/ 

3338**  EXIT  TEMPERATURE  <R)  = *#F12.4/ 

3340+-*-  EXIT  DIAMETER  CINCHES)  = *#F12.4/ 

3342+*  1 ♦ FUEL/AIR  RATIO  = *#F12.4/ 

3344+*  HELICOPTER  PITCH  (DEG)  = ♦#FI2.4/ 

3350^*  DOWN  WASH  VELOSITY  (FT/SEC)  = *#F12.4) 

3355  END 

03360*C  PHILLIPS  INTERPOLATION  RUTINE 

OSSTOI-C 

033800C 

03390  SUBROUTINE  CONFRA( N#X# Y#X I # YI ) 

03400  DIMENSION  X(1)#Y(1) 

03410  IF(XI.LT.X< 1))G0  TO  100 
03420  1F(XI.GT.X(N))G0  TO  110 
03430  DO  10  I»2#N 
03440  H = I 

03450  IFCXI.lt. X(I))G0  TO  20 

03460  10  CONTINUE 

03470  20  12-11*1 

03480  I 1 = 1 1 

03490  10=11-1 

03500  NN=N^1 

03510  IFC I2.NE.NN)G0  TO  40 
03520  I2=II 
03530  11=11-1 
03540  10=11-2 

03550  40  A1=CXI-X(I1))*(XI-X(I2))/CCXCI0)-XCI1))*(XCI0)-X(I2))) 
03560  A2  = CXI-XC 10) )»CXI-XC I2))/(CXC 1 1 ) -X C 1 0) ) ♦( XC I 1 ) -X( 1 2) ) ) 
03570  A3=CXI-XCI0))*CXI-X(I1))/(CXCI2)-XCI0))>»(XCI2)-X(I1))) 
03580  YI=A1*Y(I0)+A2*YCI 1 )*A3*YC 12) 
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03590  G0  T0  1000 
03600  too  12=:  1 
03610  11=2 
03620  10=3 
03630  G0  T0  120 
036A0  no  I2=N 
03650  I1=N-1 
03660  I0=N-2 

03670  120  A=(XCIO)-X( 12) > 

03680  Y2P=(Y<I2)-ycl 1 )>/(XC12)-X(I 1 )> 

03690  A=A*A 

03700  B=<X( I 1 )-X< 12) ) 

03710  B=B*B 
03720  C=X(I0)-XCI  1) 

03730  DEN=A*B*C 

03740  D1=<Y(I0)-Y2P*<X(I0)-X<I2)>-Y<I2))*B 

03750  D2  = (Y(I 1)-Y2P*(X(I 1 ) -X < 1 2) ) -Y( 1 2) ) *A 

03760  AA=(D1 -D2)/DEN 

03770  D1=01*B 

03780  D2=D2*A 

03790  BB=(D2-D1 )/DEN 

03800  A=X1-X(I2) 

038  10 

03820  B=XI-XCI2) 

03830  B=B*B 

03840  YI=AA*A+B84B+Y2P*<XI-X( 12))+Y< 12) 

03850  1000  G0  T0  1500 

03860+C  T0  PRINT  OUT  INTERPOLATIONS  CHANGE  STATMENT  1000  TO  CONTINUE 

03870  PRINT  1010.XI>YI 

03880  PRINT  1 020» ( X C I ) / I = 1 , N) 

03890  PRINT  1 020* C Y ( I ) . I = 1 , N) 

03900  1010  PORMAT(//*X  = *F10.4.l>Y  = *F10.4) 

03910  1020  F0RMATC9F8.3) 

03920  1500  CONTINUE 
03930  RETURN 
03940  END 

LENGTH  = 421  LINES 
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APPENDIX  C (U) 


SELECTED  DATA 


UNCLASSIFIED 


RANGE  CHART 

STANDARD  DAY 

ENGINE  SPEED  6600  RPM 
LONG  RANGE  - CRUISE  SPEED 


Model(s);  AH-IG  Englne(s):  Lycoming  T53-L-13 

Data  as  of;  NOVEMBER  1966  Fuel  Grade:  JP-4 

DATA  BASIS:  Estimated  Fuel  Density;  6.5  LB/GAL. 


GROSS 

WEIGHT 

POWER  SETTINGS 

GROSS 

WEIGHT 

PRESS. 

ALT. 

POWER  SETTINGS 

PRESS. 

ALT. 

TORQUE 

PRESS 

APPROXIMATE 

TORQUE 

PRESS 

APPROXIMATE 

immmwim 

Hpei 

POUNDS 

FEET 

PSIG 

LB/I1R 

IAS 

POUNDS 

FEET 

PSIG 

LB  >tR 

IAS 

6000 

6000 

0 

664 

153 

7500 

7500 

0 

41.4 

666 

152 

■UtltW 

37.3 

606 

1.46 

2000 

39.3 

625 

147 

4000 

■S£BSI 

567 

141 

4000 

35.8 

573 

139 

6000 

33.1 

529 

6000 

32.5 

524 

131 

8000 

489 

129 

8000 

31.5 

500 

125 

10000 

28.0 

450 

123 

10000 

31.3 

483 

121 

12000 

26.9 

426 

119 

12000 

30.6 

463 

113 

14000 

25.9 

114 

14000 

32.3 

467 

108 

16000 

24.6 

lOS 

BOOO 

0 

BW9 

151 

18000 

24.5 

367 

103 

2000 

39.5 

627 

146 

20000 

24.8 

Ml 

97 

4000 

36.0 

575 

137 

■ 

6000 

34.3 

541 

131 

6500 

6500 

0 

41.2 

C65 

1.53 

8000 

32.8 

mm 

124 

2000 

37.4 

607 

146 

10000 

32.1 

491 

116 

4000 

35.4 

569 

141 

8000 

12000 

34.0 

111 

6000 

33.3 

532 

135 

■■ 

8000 

30.7 

492 

129 

8500 

0 

41.5 

;68 

150 

10000 

28.4 

454 

122 

2000 

37.9 

BIfl 

141 

12000 

EH 

430 

117 

4000 

37.9 

592 

138 

14000 

414 

6000 

35.7 

555 

129 

16000 

26.3 

395 

106  i 

8000 

34.9 

534 

121 

18000 

26.9 

390 

99  ! 

8500 

10000 

36.9 

116 

9000 

0 

41.6 

668 

148 

7000 

7000 

0 

41.2 

665 

133 

2000 

631 

142 

2000 

37.6 

609 

145 

4000 

37.0 

592 

134 

4000 

35.6 

571 

140 

9000 

6000 

37.9 

577 

127 

6000 

33.6 

535 

134 

8000 

38.6 

569 

120 

8000 

31.1 

495 

127 

10000 

470 

122 

9500 

0 

41.8 

671 

146 

12000 

442 

115 

2000 

41.5 

646 

141 

14000 

27.9 

422 

103 

4000 

39.9 

613 

132 

16000 

29.5 

427 

103 

9500 

6000 

41.7 

615 

126 
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RANGE  CHART 

STANDARD  DAY 

ENGINE  SPEED  6600  RPM 
LONG  RANGE  - INTERMEDIATE  CRUISE  SPEED 


Model(s):  AH-IG  Engine(s);  Lycoming  T53-L-13 

Data  as  of:  NOVEMBER  1966  Fuel  Grade:  JP-4 

DATA  BASIS:  ESTIMATED  Fuel  Density:  6.5  LB/GAL. 


GROSS 

WEIGHT 

PRESS. 

AIT. 

POWER  SETTINGS 

GROSS 

WEIGHT 

PRESS. 

ALT. 

POWER  SETTINGS] 

TORQUE 

PRES^ 

approximate 

TORQUE 

PRESS 

APPROXI.MATE 

KNTS 

POUNDS 

FEET 

PSIG 

LB  HR 

IAS 

POUNDS 

FEET 

PSIG 

LB  HR 

IAS 

6000 

0 

44.0 

G'j2 

157 

7500 

0 

412 

693 

156 

2000 

41.6 

648 

152 

2000 

43.  0 

G61 

152 

4000 

4C.3 

ri6 

149 

4000 

40.9 

522 

147 

6000 

38.7 

145 

6000 

3B.  e 

534 

141 

8000 

36.2 

546 

139 

8000 

37.2 

5 ■} 

135 

10000 

33.9 

509 

134 

10000 

36.5 

535 

129 

12000 

32.7 

494 

129 

12000 

35.  4 

512 

121 

14000 

31.4 

453 

124 

7500 

14000 

35.6 

502 

113 

16000 

30.0 

432 

lie 

8000 

0 

■M.  3 

054 

155 

18000 

29.2 

424 

m 

2000 

•23.1 

663 

151 

6000 

20000 

27.4 

386 

101 

4000 

41. 1 

624 

145 

6000 

39.8 

595 

140 

6500 

0 

44.1 

692  ^ 
1 

157 

8000 

38.2 

566 

132 

2000 

41.7 

649 

152 

10000 

37.1 

541 

124 

4000 

40.5 

618 

148 

8000 

12000 

37.4 

533 

117 

6000 

38.9 

586 

144 

8000 

36.6 

550 

138 

8500 

0 

44.3 

694 

154 

10000 

34.4 

515 

132 

2000 

42.2 

653 

148 

12000 

33.0 

488 

127 

4000 

42.2 

635 

144 

14000 

32.3 

467 

122 

6000 

40.8 

6C5 

137 

16000 

31.1 

444 

114 

8000 

39.6 

580 

129 

6500 

18000 

30.8 

431 

106 

8500 

10000 

39.9 

569 

121 

9000 

0 

44.4 

695 

152 

7000 

0 

44. 1 

692 

156 

2000 

43.4 

665 

147 

2000 

41.9 

650 

152 

4000 

42.2 

635 

140 

4000 

40.6 

619 

14.5 

6000 

42.1 

619 

134 

6000 

39.2 

590 

143 

9000 

8000 

41.  7 

601 

125 

8000 

37.0 

551 

137 

* 

10000 

35.  5 

525 

132 

9500 

0 

44.5 

696 

150 

12000 

34.0 

497 

124  ’ 

2000 

44.3 

674 

145 

14000 

32.9 

473 

117 

4000 

43.4 

648 

137 

7000 

16000 

33.2 

465 

110 

9500 

6000 

44.3 

641 

130 
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RANGE  CHART 

STANDARD  DAY 

ENGINE  SPEED  6600  RPM 
LONG  RANGE  - MAXIMUM  SPEED 


Model(s);  AH-IG  Engine(s);Lycoming  T53-L-13 

Data  as  of;  NOVEMBER  1966  Fiisl  Grade;  JP-4 

DATA  BASIS:  ESTIMATED  Puel  Density:  6.5  LB/GAL. 


GROSS 

WEIGHT 

POWER  SETTINGS 

GROSS 

weight 

PRESS. 

ALT. 

POWER  SETTINGS 

PRESS. 

ALT. 

TORQUE 

PRESS 

approximate 

TORQUE 

PRESS 

approximate 

BnoEnnsnTi 

Qi@a  tiliiSdUilil 

POUNDS 

FEET 

PSIC 

LB  HR 

IAS 

POUNDS 

FEET 

PSIG 

LB/WR 

US 

6000 

0 

47.5 

726 

161 

7500 

0 

47.5 

726 

160 

KBBBl 

47.5 

707 

159 

2000 

47.  5 

707 

157 

KSiEI 

47.5 

690 

4000 

47.6 

690 

154 

6000 

47.1 

670 

153 

6000 

47.1 

670 

151 

8000 

45.2 

637 

149 

8000 

45.3 

637 

145 

10000 

43.3 

604 

144 

10000 

43.3 

137 

12000 

41.4 

575 

139 

12000 

41.4 

575 

129 

14000 

134 

7500 

14000 

39.5 

543 

119 

16000 

37.6 

513 

127 

18000 

35.4 

481 

nro 

8000 

0 

47.6 

726 

159 

6000 

20000 

30.4 

417 

TM 

2000 

47.6 

707 

156 

4000 

47.6 

C90 

153 

6500 

0 

47.5 

726 

161 

6000 

47.1 

670 

148 

2000 

47.5 

707 

159 

8000 

45.3 

637 

141 

4000 

47.6 

690 

156 

10000 

43.3 

604 

133 

6000 

47.1 

670 

133 

8000 

12000 

41.4 

575 

122 

8000 

45.3 

637 

148 

0 

726 

157 

10000 

43.4 

604 

2000 

47.5 

707 

154 

12000 

41.4 

574 

138 

4000 

47.5 

689 

151 

14000 

39.5 

544 

130 

6000 

47.2 

670 

145 

16000 

37.5 

513 

123 

■■ 

8000 

45.3 

637 

136 

6500 

leooo 

35.6 

483 

113 

10000 

43.3 

604 

126 

7000 

0 

■i  r.  *:■ 

726 

160 

9000 

0 

47.6 

726 

156  ■ 

2000 

4 i,  s 

707 

153 

2000 

47.  C 

707 

152 

4000 

47.5 

690 

155 

4000 

47.6 

690 

147 

6000 

47.2 

670 

152 

6000 

47.1 

670 

140 

8000 

45.3 

637 

147 

9000 

8000 

45.3 

637 

130 

lOOOO 

43.3 

604 

141 

9500 

0 

47.  5 

720 

154 

12000 

41.4 

574 

134 

47,5 

707 

149 

14000 

39.5 

544 

126 

4000 

G90 

142 

7000 

16000 

37. 3 

513 

116 

671 

134 
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MAXif^iUM  ENDURANCE 

STANDARD  DAY 

ENGINE  SPEED  6600  RPM 

Model(s):  AH-IG  Engine(s); Lycoming  T53-L- 13 

Data  as  of:  JULY  1966  Fuel  Grade:  JP--. 

DATA  BASIS:  ESTIMATED  Fuel  Density:  6.5  LB/GAL. 


POUNDS 


POWER  SETTINGS 

TORQUE 

1 APPROXIMATE 

PRESS 

.PEED,  KNOTS 

PSIG 

1 LB  HR 

] IAS 

GROSS 

WEIGHT 


POUNDS 


OWE 


TORQUE 

PRESS 


PSIG  LB  HR 


APPROXI.V.AT 


SPEED/KNOT 


IAS 
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@ 
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-70  -60  -50  -40  -30  -20  -10  0 10  20  30  40  50  60 


TEMPERATURE-  <>C 
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UNCLASSIFIED 
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APPENDIX  D (U) 

SELECTED  DATA  FRCM 

LYCXMNG 
ON  IHE 

T53-L-13  TURBINE 


D-1 

UNCLASSIFIED 


UNCLASSIFIED 


military 

^jORMAL 


! HIGH! 
'AUTOROTATION 


,V  ^ 300  KNOTS 


MILITARY 

NORMAL 


0 KNOTS' 


FLIGHT  j 

AUTO'OTATlON, 


RAM  fOV.'ER 
LIMITS  AS  GIVEN 
IN  table  I 


'MILITAPy 

INORMAI 


D-2 


LYCOMING  MOPCL  SPECIFICATION 


150 

)X 

50 

0 

-50 

-TOO 


Mer.  72,  19^8 
S-5474-4 
Figur*  T«I 


(Rev.  30  September  1969) 

»MC.  NO  10^-  33 
IN9INI  MODEli  T53-L-1? 


SHAFT  HORSEPOWER  - 5HP 


ESTIMATED  PERFORMANCE 
ALTITUDE:  SEA  LEVEL 
WITHOUT  DUCT  LOSSES 
CONTROLS  OPFPATING 
EXHAUST  AREA  « 203  SQ.  IN 


UNCLASSIFIED 


NET  THRUST  - F„  - Iba.  fUEL  FLOW  - Wf  - Ita.A'. 


MILITARY 


NORMAL 


MILITARY 

NORMAL 


; FLIGHT 
AUTOROTATION 


V = 0 KNOTS: 


FLIGHT 

AUTOROTATION 


RAM  POWER 


LIMITS  AS  GIVEN 

IN  table  I 


MILITARY 

.NORMAL 


FLIGHT  AUTOR 


estimated  performance 

ALTITUDE:  5,000  FEH 
WITHOUT  DLKTT  LOSSES 
CONTROLS  OPERATING 
EXHAUST  AREA  = 1203  SO.  IN. 


UNCLASSIFIED 


UNCI.ASSIFIED 


SHAn  HORSEPOWER  - SHP 


Mac.  22,  1968 
S-5475-4 

Piraim  1 .2 


(Rev.  10  September  196^) 


iYCOMINO  MODii  SPICIfICATION 


IPIC.  MO  '®*-  ** 
INOIMI  MOOIll  TS)-L>I> 


UNCLASSIFIED 


I 


1 


C5TIMATED  PERFO«MANCf 


ALTITUDE:  10,000  FEET 
WITHOUT  DUCT  LOSSES 
CONTROLS  operating 
EXHAUST  AREA  > 303  SO.  IN 


rV  0 <NQ1S 


LYCOMING  MODEL  SPECIFICATION 
T53-L-13  ENGINE 


8X 


D-4 


SfEC.  NO.  104.33 
DATE:  30  SEfT.  1964 

(Rev.  6 May  1966)  , 


)CC 

SHAH  HORSEPOWER  - ShP 


Mof.  25,  1966 
S' 5476 
FtQvr#  1.3 


150 

100 

50 

0 

-loo 


UNCLASSIFIED 


UNCLASSIFIED 


ESTIMATED  PERFORMANCE 
ALTITUDE:  15,000  FEET 
WITHOUT  DUCT  LOSSES 
CONTROLS  OPERATING 
EXHAUST  AREA  = 203  SQ.IN 


V ^ 0 ►:nOts' 


FLIGHT 

AUTO^OTATlON 


K'iOMT  AuTO^OTAUC  N 


AM  Flow  - W,  . 


UNCLASSIFIED 


CSTIMAUD  PERfOSMAN.'.c 
ALTITUDE:  20.000  ffET 
WITHOUT  DUCT  LOSSES 
CONTROlS  operating 
EXHAUST  ARE-X  « 203  SQ,>N 


.military 
I NORMAL 


V » 30r  rNOrS 


I FLIGHT 

autorotation 


military' 

NORMAL  ^ 


Y ^0  KNOT' 


flight 

AUTOROTATION 


SPEC.  NO.  104.33 
DATE:  30  SEPT.  1964 

(Rev.  6 May  1966) 


LYCOMING  MODEL  SPECIFICATION 
T53>L-T3  engine 


$HAF7  MO«fPOWEJI  - SHP 


Mot.  2S.  M 
S-S476 
FigutR  1*5 


V KNOTS 


100-- 


UNCLASSIFIED 


D-8 

UNCLASSIFIED 


LYCOMING  r.lODSL  SI*ECIFICATION 
T53-L-T3  ENGINE 


IFEC.  NO.  104.33 


DATE:  SO  SEPT.  1964 


AMWENT  TEMPERATURE 
***-  , ~ ] CORRECTION  factors 

S0%  NORMAL  RATED  POWER 


Mor.  25, 

$-503 

Fl0ur*2.3 


-40 


-O.T 


•0.3 


-0.3 


0.8 

0.6 

0.4 

0.3 

0 

-0.2 

•0.4 


80  TOO  130  \40 


